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PREFACE. 


The  plan  of  this  work  is  designed  to  teach  the  Anatomy  of 
the  Human  Body  by  dissection  in  successive  stages  after  the 
foUowing  manner  :— 

In  the  dissection  of  a  Part  the  attention  of  the  Student  is 
directed  first  to  the  superficial  prominences  of  bone  and  muscle> 
and  to  the  hollows  that  point  out  the  situation  of  the  subjacent 
vessels.  Next  the  cutaneous  structures^  and  the  different  layers 
of  muscles  with  their  appertaining  vessels  and  nerves  axe  ex- 
amined in  succession^  so  that  the  several  objects  between  the 
surface  of  the  Body  and  the  bones  may  be  observed  in  much 
the  same  order  as  they  would  be  met  with  in  a  Surgical 
operation.  And,  lastly^  the  joints  and  ligaments  receive  due 
notice. 

In  the  dissection  also  of  the  viscera  and  the  organs  of  the 
senses  the  manner  in  which  the  composition  of  each  may  be 
shown^  is  fiilly  indicated  for  the  guidance  of  the  Student. 

The  Anatomioal  description  of  the  Part  under  examinatioii 
is  arranged  in  conformity  with  the  dissection  in  regions,  and 
each  muscle,  bloodvessel,  nerve,  or  other  structure,  is  described 
only  to  such  an  extent  as  it  may  be  laid  bare. 
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PREFACE. 


Since  the  pablication  of  the  l&st  edition  great  changes  have 
been  made  in  textoral  Anatomy ;  and  the  diief  of  these>  for 
which  I  am  indebted  to  Qoain's  Anatomy,  I  have  introduced 
into  my  acoonnt  of  the  microscopic  structure  of  the  different 
oi^gans. 

In  this  edition,  as  in  the  preceding  ones,  I  have  endeavoured 
to  make  the  work  more  complete  by  the  correction  of  inaccu- 
racieSy  and  to  render  it  more  efficient  as  a  guide  to  practical 
work* 


OdOftr^  1878. 
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DEMONSTRATIONS  OF  ANATOMY. 


CHAPTER   I. 

DISSECTION    OF    THE    HEAD    AND    NECK. 

Section  I. 

EXTERNAL    PARTS    OF    THE    HEAD. 

Directions.    In  the  dissection  of  the  bead  and  neck,  the  student  Parts  to  be 
should  endeavour  to  leam  the  parts-  described  in  the  fii*st  fifty-  ihe^^rMiy'is* 
eight  pages,  before  the  position  of  the  body  is  changed ;  but  if  turned, 
want  of  time  necessitates  an  omission  of  some  part,  the  examina- 
tion of  the  facial  nenre  (p,  35)  can  be  best  deferred  till  a  subse- 
quent stage.    The  orbit  on  one  side,  the  posterior  trmngular  space 
on  both  sides  of  the  neck,  and  the  exterior  and  the  inierioir  of  the 
head,  should  be  examined  whilst  tha  body  lies,  in  it&  first  position 
on  the  Back. 

PosiHofL  The  student  bef^ns  with  the  dissection,  of  the  scalp  and  Position  of 
the  muscles  of  the  ear.    To  obtain  the  best  position,  raise  the  head  ^®  ^**^^* 
to  a  suitable  height,  and  tun^  the  face  to  the  right  side.    On,  the 
left  side  the  muscles  are  to  be  seen^  and  on  the  opposite  half  the 
vessels  and  nerves  are  to  be  displayed. 

ElxTRiNSic  MUSCLES  OF  THE  Eab.    Three  muscles  attach  the  ear  Mu^icies  or 
to    the   side   of  the  head.     Two  are  above  it,  one  elevating,  the  ^^®  ^'^' 
other  drawing  it  forwards ;    and  the  third,  a  retrabent  muscle,  is. 
l>elund  the  ear.    There  are  other  special  or  intrinsic  muscles  of  the 
cartilage  of  the  ear,  which  will  be  afterwards  described. 

Dissection,  When  the  ear  has  been  drawn  down  by  hooks,  tlite  Dissection 
position  of  the  upper  muscle  will  be  indicated  by  a  slight  pro-  Jn,SclwJ 
ininence  between  it  and  the  head  ;  and  the  muscular  fibres  may  be 
laid  bare  by  means  of  the  two  following  incisions^  made  no  deeper 
than  the  skin  ; — One  is  to  be  carried  upwards  on  the  side  of  the 
head,  for  about  three  inches,  along  the  cutaneous  ridge  before 
mentioned ;  and  the  other,  about  the  same  length,  is  to  be  directed 
from  before  backwards  close  above  the  ear,  so  that  the  two  may  join 
at  a  light  Jingle.    On  carefully  raising  the  fiaps  of  skin  from  below 
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DISSECTION    OF   THE   HEAD. 


of  posterior 
muscle. 


Attrahens 

aurem 

mnscle. 


AttoUens 

aurcm 

muscle. 


Kctrahens 
anrem  con- 
sists of  two 
or  three 
bundles. 


Use  of  ear 
niusi'les. 


Occipito* 
frontalis. 


how  seen : 


take  care 
not  to  cut 
it  away. 


upwards,  and  removing  the  subjacent  tissue,  a  tliin  fan-shaped 
muscular  layer  will  come  into  view — the  more  anterior  fibres  consti- 
tuting the  attrahens,  and  the  posterior  the  attollens  aurem  muscle. 

On  drawing  forwards  the  ear  a  ridge  marks  the  situation  of  the 
posterior  muscle.  To  remove  the  integuments,  let  the  scalpel  be 
drawn  about  an  inch  behind  the  ear,  from  the  transverse  cut  above 
as  far  as  to  a  level  with  the  lobule  of  the  ear,  and  then  forwards 
below  the  lobule.  After  the  piece  of  skin  included  by  those  cuts 
has  been  reflected  towards  the  ear,  the  retrahent  muscle  must  be 
sought  beneath  the  subcutaneous  tissue  ;  it  consists  of  rounded 
bundles  of  fibres,  and  is  stronger  and  deeper  than  the  others. 

The  ATTRAHENS  AUREM  (fig.  1,  *')  is  a  Small  fan-shaped  muscle, 
and  arises  from  the  fore  part  of  the  aponeurosis  of  the  occipito- 
frontalis.  Its  fibres  are  directed  backwards,  and  are  inserted  into 
a  projection  on  the  front  of  the  rim  of  the  ear.  Beneath  it  are 
the  superficial  temporal  vessels  and  nerve. 

The  ATTOLLENS  AUREM  (fig.  1,  ^*)  has  the  same  form  as  the 
preceding,  though  its  fibres  are  longer  and  better  marked.  Arising 
also  from  the  tendon  of  the  occipito-fron talis,  the  fibres  converge 
to  their  Hneertion  into  the  inner  or  cranial  surface  of  the  pinna  of 
the  ear, — ^into  on  eminence  coiresponding  with  a  fossa  (that  of  the 
anti-helix)  on  the  opposite  aspect. 

The  HETRAHENS  AUREM  (musculi  retrahentes.  Alb.,  fig.  1,  *')  con- 
8ist€  of  two  or  three  roundish  but  separate  bundles  of  fibres,  which 
are  stronger  than  those  of  the  other  muscles.  The  bundles  arise 
from  the  root  of  the  mastoid  process,  and  pass  almost  transversely 
forwards  te  be  inserted  by  aponeurotic  fibres  into  the  lower  part 
of  the  ear  (concha)  at  its  cranial  aspect.  The  posterior  auricular 
artery  and  nerve  are  in  contact  with  this  muscle. 

Action.  The  tftiree  preceding  muscles  will  move  the  outer  ear 
slightly  in  the  directions  indicated  by  their  names  :  the  anterior 
drawing  it  upwards  and  forwards,  the  middle  one  upwards,  and 
the  posterior  backwards. 

The  ocwpiTO-FRONTALis  MUSCLE  (fig.  1,  *)  covers  the  arch  of  the 
skull,  and  consists  of  an  anterior  and  a  posterior  fleshy  part,  with 
an  intervening  tendon. 

Dissection.  On  the  same  side  of  the  head  (the  left)  the  occipito- 
frontalis  is  to  be  dissected.  To  bring  this  muscle  into  view,  a  cut 
may  be  made  along  the  middle  line  of  the  skull,  from  the  root  of 
the  nose  to  the  occipital  protuberance  ;  and  it  may  be  connected  in 
front  with  the  transverse  incision  on  the  side  of  the  head.  The 
flap  of  skin,  thus  marked  out,  is  to  be  raised  with  the  subjacent 
fat  from  before  back ;  whilst  doing  this  the  dissector  will  meet 
first  with  the  anterior  fleshy  part  of  the  muscle,  next  with  a  white 
shining  thin  aponeurosis,  and  lastly  with  the  posterior  fleshy  belly 
towards  the  lateral  aspect  of  the  cranium.  The  aponeurosis  of  the 
muscle  is  easily  taken  away  with  the  granular  fat  superficial  to  it ; 
and  if  the  under  surface  of  the  flap  of  integuments  presents  a 
white  instead  of  a  yellow  appearance,  the  student  may  suspect  he 
is  removing  that  aponeurosis. 


OCCIPIIO-PEONTALIS   MUSCLB. 

The  anterior  or  frontal  put  ()  ib  a  thin  muscular  layer  over  the  >!nnU 
OB  frontie,  which  is  Baid  to  take   ta  ongio  below      Along  the  line  '"'' 
of  the  eyebrow  the  fibrea  are  blended  with  the  following  muBcIea,  ""*"■ 
orbicularis  palpebraram  comigator  supercilu  &nd  pyramidalis  nasi ; 
and  they  are  alao  fixed  to  the  subjacent  bone  viz    to  the  oa  na^ 
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intemallf,  and  to  the  outer  angular  proceas  of  the  frontal  bone 
externally  (Theile).  From  these  attachments  the  fibres  are  directed 
upwards  to  the  apoaeuroaia,  and  end  m  it  rather  below  the  level  of 
the  coronal  autore. 

The  poilerior  or  occipital  part  (')  is  stronger  than  the  anterior  ; 
it  amM  from  the  outer  half  or  two  thirds  of  the  upper  curved  line 
of  the  occipital  bone,  and  from  the  mastoid  portion  of  the  temporal 
bone.  The  fibres  are  about  one  inch  and  a  half  in  length,  and 
ascend  to  the  sponeurosia. 

The  tendon,  or  epicranial  aponeurotU,  extends  over  the  upper  part 
of  the  cranium,  and  is  continuous  across  the  middle  line  with  the 
Mune  Btracture  of  the  opposite  half  of  the  head.  On  the  aide  it 
Kiyea  origin  to  the  auricular  muscles  ;  and  a  thin  membrane  is  here 
prolonged  from  it  over  the  fascia  covering  the  temporal  muscle, 
to  be  fixed  to  the  aide  of  the  head.  Posteriorly,  the  aponeuroais  is 
attached  to  the  superior  curved  ridge  of  the  occipital  bone  between 
the  fleshy  parts  of  the  muaclea  of  opposite  sides.  I'he  aponeurotic 
expansion  is  closely  united  to  the  skin  ;  but  it  is  connected  to  the 
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pericranium  only  by  a  loose  areolar  tissue  devoid  of  fat,  so  that  it 
moves  freely  over  the  skull. 

Superficial  to  the  occipito-frontalis  are  the  cutaneous  vessels  and 
nerves  of  the  scalp.  In  front  the  fleshy  fibres  of  opposite  sides  are 
joined  above  the  root  of  the  nose. 

Action.  When  the  anterior  belly  contracts  it  elevates  the  eye- 
brow, making  smooth  the  skin  at  the  root  of  the  nose,  and  wrink- 
ling transversely  that  of  the  forehead  ;  and  continuing  to  contract, 
it  draws  forward  the  scalp.  The  posterior  belly  will  move  back 
the  scalp ;  and  the  bellies  acting  in  succession  will  carry  the  hairy 
scalp  forwards  and  backwards. 

Dissection.  After  the  removal  of  the  superior  auricular  muscles 
and  the  temporal  vessels,  together  with  the  epicranial  aponeurosis 
and  its  lateral  prolongation,  the  attachment  of  the  temporal  fascia 
on  the  side  of  the  head  may  be  seen. 

The  temporal  fascia  is  a  white,  shining  membrane,  which  is 
stronger  than  the  epicranial  aponeurosis,  and  gives  attachment  to 
the  subjacent  temporal  muscle.  Superiorly  it  is  inserted  into  the 
curved  line  that  limits  the  temporal  fossa  on  the  side  of  the  skull  ; 
and  inferiorly,  where  it  is  narrower  and  thicker,  it  is  fixed  to  the 
zygomatic  arch.  By  its  cutaneous  surface  the  fascia  is  in  contact 
with  the  muscles  already  examined,  and  with  the  superficial 
temporal  vessels  and  nerves. 

An  incision  in  the  fascia,  a  little  above  the  zygoma,  will  show  it 
to  consist  there  of  two  layers,  which  are  fixed  to  the  edges  of  the 
upper  border  of  the  zygomatic  arch.  Between  the  layers  is  some 
fatty  tissue,  with  a  small  branch  of  the  superficial  temporal  arter}% 
and  a  slender  twig  of  the  orbital  branch  of  the  superior  maxillary 
nerve  with  its  artery. 

Dissection.  The  temporal  fascia  is  now  to  be  detached  fi*om  the 
skull,  and  to  be  thrown  down  to  the  zygomatic  arch,  in  order  that 
the  origin  of  the  underlying  temporal  muscle  may  be  examined. 
A  soft  areolar  tissue  which  lies  beneath  it  near  the  zygoma  is  to 
be  taken  away.  The  difference  in  thickness  of  parts  of  the  fascia 
will  be  evident. 

The  TEMPORAL  MUSCLE  is  laid  bare  only  in  part.  Wide  and  thin 
above,  it  becomes  narrower  and  thicker  at  the  lower  end.  The 
muscle  arises  from  the  temporal  fascia,  and  from  all  the  surface  of 
the  impression  on  the  side  of  the  skull,  which  is  named  the 
temporal  fossa.  From  this  origin  the  fibres  descend,  converging 
to  a  tendon,  which  is  inserted  into  the  under  surface  and  fore  part 
of  the  coronoid  process  of  the  lower  jaw. 

On  the  cutaneous  surface  is  the  temporal  fascia,  with  the  parts 
superficial  to  that  membrane  ;  and  concealed  by  the  muscle  are  the 
deep  temporal  vessels  and  nerves  which  ramify  in  jt.  The  insertion 
of  the  muscle  underneath  the  zygomatic  arch  will  be  aften^-ards 
followed. 

The  temporal  belongs  to  the  group  of  masticatory  muscles  :  and 
its  action  will  be  referred  to  with  the  description  of  the  pterygoid 
region. 
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Dissection,    For  the  dissection  of  the  vessels  and  nerves,  let  How  to 
the  face  be  now  turned  to  the  left  side,  and  let  an  incision  be  S?^if?.> 
carried  along  the  eyebrow  and  the  zygomatic  arch  to  a  little  behind  ^^^^ 
the  ear,  so  as  to  allow  the  skin  on  the  right  half  of  the  head  to  be 
reflected.    The  flap  of  skin  is  to  be  raised  from  before  backwards, 
but  the  subcutaneous  fat  should  be  left  till  the  nerves  are  found. 

Behind  the  ear  the  skin  should  be  raised  as  on  the  other  side,  to 
uncover  the  posterior  auricular  vessels  and  nerve. 

Along  the  eyebrow  seek  the  branches  of  vessels  and  nerves  Seek  nerves 
which  come  from  the  orbit  (fig.  2),  viz.,  the  supra-orbital  vessels  "^^h**^^ 
and  nerve  opposite  the  middle,  and  the  supra-trochlear  nerve  and  fh>nt ; 
frontal  vessels  near  the  inner  part  of  the  orbit ;  they  lie  at  first 
beneath  the  occipito-frontalis,  and  the  muscular  fibres  must  be  cut 
through  to  find  them. 

On  the  side  of  the   head,  in  front  of  the  ear,  the  superficial  on  the  side 
temporal  vessels  and  nerve  are  to  be  traced  to  the  vertex ;  and 
above  the  zygomatic  arch  the  branches  of  the  facial  which  join 
an  o£bet  Q^)  of  the  superior  maxillary  nerve,  are  to  be  sought. 

Behind  the  ear  the  posterior  auricular  vessels  and  nerve,  and  behind  ear, 
below  it  branches  from  the  great  auricular  nerve  to  the  tip  and 
back  of  the  ear,  are  to  be  found  ;  one  or  more  ofiEsets  of  the  last 
Bhould  be  followed  to  their  junction  with  the  posterior  auricular 
nerve. 

At  the  back  of  the  head  the  ramifications  of  the  occipital  vessels,  at  the  back 
also  the  large  and  small  occipital  nerves,  should  be  denuded  ;  the  °     * 
former  nerve  lies  by  the  side  of  the  artery,  and  the  latter  about 
midway  between  this  vessel  and  the  ear. 

Cutaneous  Arteries.    The  arteries  of  the  scalp  (fig.  2),  are  vessels  of 
furnished  by  the  internal  and  external  carotid  trunks,  and  anasto>  ^^  ^^^v- 
mose  freely  over  the  side  of  the  head.     Only  two  small  branches, 
the  supra-orbital  and  frontal,  come  from  the  former ;  whilst  three, 
viz.,  the  temporal,  occipital,  and  posterior  auricular,  belong  to  the 
latter. 

The  supra-orbital  artery  (c)  leaves  the  orbit  through  the  notch  in  Supm-orbu 
the  margin  of  the  orbit,  and  is  distributed  on  the  forehead.    Some  ^  ^'terj-. 
of  its  branches  are  superficial  to  the  occipito-frontalis,  and  ascend 
to  the  top  of  the  head ;  whilst  others  lie  beneath  the  muscle,  and 
supply  it,  the  pericranium,  and  the  bone. 

The  frontal  branch  (6)  is  close  to  the  inner  angle  of  the  orbit.  Frontal 
and  is  much  smaller  than  the  preceding.    It  ends  in  branches  for  "^'^'• 
the  supply  of  the  muscles,  integuments,  and  pericranium. 

The   superficial   temporal  artery    (d)   is   one   of    the   terminal  Superficial 
branches   of   the   external    carotid.     After   ascending   above   the  ^^^"^ 
zygomatic  arch  for  about  two  inches,  the  vessel  divides  on  the 
temporal  fascia  into  anterior  and  posterior  : — 

The  anterior  branch  runs  forwards  with  a  serpentine  course  to  anterior  and 
the    forehead,    supplying    muscular,    cutaneous,    and    pericranial 
offsets,  and  anastomoses  with  the  supra-orbital  artery  :  this  is  the 
branch  that  ia  opened  when  blood  is  taken  from  the  temporal 
artery. 
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The  posterior  branch  is  larger  than  the  other,  and  arches  back- 
wards above  the  ear  towards  the  occipital  artery,  ynth  which  it 
anastomoses.  Its  ofEsets  to  the  parts  around  are  similar  to  those 
of  the  anterior,  and  it  commmiicates  with  the  artery  of  the  opposite 
side  over  the  top  of  the  head. 

Occipital  artery  (a).  The  terminal  part  of  this  artery,  after 
perforating  the  trapezius,  divides  into  large  and  tortuous  branches, 
which  spread  over  the  back  of  the  head  and  the  occipito-frontalis 
muscle.  Communications  take  place  with  the  artery  of  the  opposite 
side,  with  the  posterior  part  of  the  temporal,  and  with  the  follow- 
ing artery.  Some  oflfeets  pass  deeply  to  supply  the  occipito-fron- 
talis  muscle,  the  pericranium,  and  the  bone. 

The  posterior  auricular  artery  (f)  appears  in  front  of  the 
mastoid  process,  and  divides  into  two  branches.  One  (mastoid)  is 
directed  backwards  to  supply  the  oceipito-frontalis,  and  anastomose 
with  the  occipital  artery.  The  other  (auricular)  is  furnished  to  the 
retrahent  muscle  and  the  back  of  the  pinna  of  the  ear  ;  and  an 
offset  from  this  pierces  the  pinna  to  be  distributed  on  the  opposite 
surface. 

The  VEINS  of  the  exterior  of  the  head  are  so  similar  to  the 
arteries,  that  a  full  notice  of  each  is  not  required.  All  the  veins 
corresponding  with  branches  of  the  internal  carotid  artery  enter 
the  facial  vein,  whilst  the  rest  open  into  the  jugular  veins.  These 
superficial  veins  communicate  both  with  the  sinuses  in  the  interior 
of  the  skull  by  means  of  small  branches  named  emissary y  and  with 
the  veins  occupjring  the  spongy  substance  (diploe)  of  the  cranial 
bones. 

The  frontal  vein  is  directed  towards  the  inner  angle  of  the  orbit, 
where  it  receives  the  supra-orbital  vein,  the  two  giving  rise  to  the 
angular  vein  of  the  face  :  near  its  ending  it  receives  small  veins 
from  the  eyebrow,  and  from  the  upper  eyelid  and  the  nose.  Both 
the  superficial  temporal  and  posterior  auricular  veins  open  into  the 
external  jugular  ;  and  the  occipital  joins  the  internal  jugular  vein. 

Cutaneous  Nerves  (fig.  2).  The  nerves  of  the  scalp  are  fur- 
nished from  cutaneous  offsets  of  both  cranial  and  spinal  nerveu. 
The  half  of  the  head  anterior  to  the  ear  receives  branches  from 
three  trunks  of  the  fifth  cranial  nerve,  and  a  few  twigs  from  the 
facial  nerve.  All  the  rest  of  the  head  is  supplied  by  spinal  nerves 
(anterior  and  posterior  primary  branches),  except  close  behind 
the  ear,  where  tiiere  is  an  offset  of  the  facial  or  seventh  cranial 
nerve. 

The  supra-orbital  nerve  (fig.  2,  •)  comes  from  the  first  trunk  of 
the  fifth  nerve,  and  escapes  from  the  orbit  with  its  companion 
artery ;  whilst  beneath  the  occipito-frontalis  muscle,  the  nerve 
gives  offsets  to  it  and  the  orbicularis  palpebrarum,  as  well  as  to 
the  pericranium.  In  the  orbicularis  a  communication  is  estab- 
lished between  this  and  the  facial  nerve.  Finally  the  nerve  ends 
in  two  cutaneous  branches,  which  ramify  in  the  teguments : — 

One  of  these  (inner)  soon  pierces  the  occipito-frontalis,  and 
reaches  upwards  as  high  as  the  parietal  bone.    The  other  branch 
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(outer)  is  of  larger  mze,  and,  perforating  the   muHcIe   higher   iip, 
eitenda  over  the  arch  of  the  head  as  far  as  the  ear. 

As  the  nerve  escapes  from   the  supra-orbital   notch  it  fumiahea  psipehn*- 
some  palpebral  filaiaents  to  tlte  upper  ejelid.  bimchM. 

Fig.  2.' 


At  the  inner  angle  of  the  orbit  is  the  small  tupra-irochtear  6apn-tioch- 
broach  (fig.  2, ')  of  the  same  nerve.  It  ascends  to  the  forehead  '™  '"™'''' 
close  to  the   bone,  and   piercing  the  muscular  fibres  ends  in   the 

*  Cat«neaiu  nerva  at  (be  actip,  1.  Oreat  anricnUt  ngrre.  2.  Small 
Di^pitat.  3.  Great  occipital,  t.  Posterior  auricular  of  the  facial.  Anriculo- 
tcmpotal  (not  numbered)  in  front  of  the  ear,  by  the  aide  of  the  temporal 
artery,  tL  5.  Sapia -trochlear.  6-  Supra-orbital.  10.  Superficial  temparBl 
of  the  npper  maiillai;,  and  croumg  it  arc  the  Buperficial  temporal  braaclics 
of  the  facial  DBrrs.  Cutaneous  artrriet  of  the  scalp,  a,  Oix[\ntB.]  artery. 
b  Fronts,  e,  Sapra-orbital.  d.  Superficial  temporal.  /.  Posterior  ami- 
eolar.    k.  Literal  lupofidal  tcmporML 
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integument.     Branches  are  given  from  it  to  the  orbicularis  and 
corrugator  supercilii,  and  some  palpebral  twigs  enter  the  eyelid. 

The  superficial  temporal  nerves  are  derived  from  the  second  and 
third  trunks  of  the  fifth  ner^'e,  and  from  the  facial  nerve. 

The  tenxporal  branch  of  the  superior  maxillary  nerve  (second 
trunk  of  the  fifth)  is  usually  a  slender  twig  (fig.  2,  *"),  which 
perforates  the  temporal  apon0fu*O8i8  about  a  finger's  breadth  above 
tlie  zygomcrtic  arch.  When  cutaneous,  the  w&cvq  is  distributed  on 
the  temple,  and  'communicates  with  the  facial  nen'e,  also  some- 
times with  the  next. 

The  auriculo'tenfporal  branch  (fig.  2,  d)  of  «the  inferior  maxillary 
merve  (tliird  trunk  of  the  fifth)  lies  near  the  ear,  and  accompanies 
the  temporal  aftery  to  the  top  of  the  head.  As  soon  as  the  nerve 
•emerges  from  'beneath  the  parotid  gland,  it  divides  into  two 
tenuinal  branches  : — The  more  posterior  is  the  smaller  of  the  two, 
and  supplies  the  attrahens  aurem  muscle  and  the  integument  above 
the  ear.  The  other  branch  ascends  vertically  in  the  teguments  to 
it«  auricular  the  top  of  the  head.  The  nerve  also  furnishes  an  auricular  branch 
»ranoh ;  (upper)  to  the  anterior  part  of  the  ear  above  the  auditory  meatus, 
and  of  (k«ial  The  ten}poral  branches  of  the  faded  nerve  are  directed  upwards 
over  the  zygomatic  arch  and  the  temporal  aponeurosis  to  the 
orbicularis  palpebrarum  muscle :  they  will  ke  described  with  the 
dissection  of  tlie  trunk  of  the  facial  nerve. 

The  fiosterivr  auricular  nerve  (fig.  "2,  *)  lies  behind  the  ear  with 
the  arterv  of  the  same  name.  It  arises  from  the  facial  nerve  close 
to  the  stylo-mastoid  foramen,  and  ascends  in  front  of  the  mastoid 
.priKc^ts.  Soon  after  the  ner\*e  becomes  superficial  it  communicates 
with  the  great  auricular  ner\*e,  and  divides  into  an  occipital  and  an 
auricular  branch,  which  are  distributed  as  their  names  express : — 

The  occipital  bmnch  is  loiip:  and  slender,  and  ends  in  the  posterior 
belly  of  Uie  occipito-frontalis  muscle.  It  lies  near  the  occipital 
lH>ne,  envelopeil  in  dense  fibrous  structure,  and  furnishes  offsets  to 
the  integinuents. 

The  auricular  branch  aseenils  to  the  back  ef  the  ear,  supplying 
the  rt^trahont  nuh^cle  and  tiie  jH>«terior  surface  ef  the  pinna. 

TIk»  ymil  imr^cular  menre  of  the  cervical  plexus  (fig.  2,  *)  is 
i?ivu  to  s^nue  extent  at  die  lower  part  of  the  ear,  but  its  anatomy 
will  Ih> after^anls  given  with  the  description  of  the  cervical  plexus. 
iin\tt  vwi|H^  The  pnMt  *Mv«/>i#ii/  (fig.  2,*)  is  the  largest  cutaneous  nerve  at 
the  Ivaok  of  the  lK\Hd.  and  is  recognised  by  its  pn>3dmity  to  the 
cAripital  artery.  Spriiiging  from  the  posterior  priman-  branch  of 
tin*  «^vih1  ccr\  ioal  nerve,  it  p»^rforate«  the  muscles  of  the  back  of 
the  nei*k.  and  dividtN*  on  the  occiput  into  numeron«i  large  ofibets  : 
th^n^c  »prc;iid  over  tin*  jH>*terior  pari  of  tlie  ivcipiK^-frimtalis  muscle. 
eiKiiiig  UH^tly  in  the  int^j^imeut*  As  «Hni  as  the  nerve  pierces 
the  tr«(>e)ciu»«  it  is  ji^iiHxi  by  an  ixtl^^^  Inckm  the  thir\l  cervical 
nerve:  ami  i>«i  du>  hack  t>f  the  IknmI  ii  i\>aimQuicate$  with  tht- 
cuiaII  <sxt|\ital  tierve. 

Tbc  «MkuV  «K\-t/'«Ml  mrrrt  ef  the  cervical  plexus  (^li^.  i  ^  li^^ 
uuv:vAy  bccw«^u  the  e«r  aikI  lUe  |V[>x>esUi^  uerv<\  aad  b  continued 
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upwards  in  the  integuments  higher  than  the  level  of  the  ear.    It 
communicates  with   the   nerve    on   each   side,  viz.  the  posterior 
auricular  and   great  occipital.     Usually  this  nerve  furnishes    an 
auricular  branch  to  the  upper  part  of  the  ear  at  the  cranial  aspect,  has  an 
which  supplies  also  the  attollens  aurem  muscle.  branciL 


Sectiox  II. 

INTERNAL  PARTS  OF  THE  HEAD. 

Dissetiion,  The  skull  is  now  to  be  opened,  but  before  sawing  Dissection 
the  bone  the  dissector  should  detach,  on  the  right  side,  the  temporal  ^^^  '^^ 
muscle  nearly  down  to  the  z^-goma,  without  separating  the  fascia 
of  the  same  name  from  the  tleshy  fibres ;  and  all  the  remaining 
soft  parts  are  to  be  divided  by  an  incision  carried  around  the 
skull,  about  one  inch  above  the  mai^n  of  the  orbit  at  the  fore- 
head, and  as  low  as  the  protuberance  of  the  occiput. 

The  cranium  is  to  be   sawn  in  the  same  line  as  the  indsion  Prtcantions 
through  the  soft  parts,  but  the  saw  is  to  cut  only  through  the  through  the 
outer  osseous  plate.    The  inner  plate  is  to  be  broken  through  with  ^^«- 
a  chisel,  in  order  that  the  subjacent  membrane  of  the  brain  (dura 
mater)  may  not  be  injured.    The  skull  cap  is  next  to  be  forcibly 
detached  by  inserting  the  fingers  between  the  cut  surfaces  in  front, 
and  the  dura  mater  will  then  come  into  view. 

Tlie   DURA  MATEA  is  the  most   external  of  the  membranes  in- Dura  mater, 
vesting  the  brain.     It  is  a  strong,  fibrous  structure,  which  serves 
as  an  endosteum  to  the  bones,  and  supports  the  cerebral  mass. 
Its  outer  surface  is  rough,  and  presents,  now  the  bone  is  separated  Appearance 
from  it,  numerous  small  fibrous  and  vascular  processes ;  but  these  «urface. 
are  most  marked  along  the  line  of  the  sutures,  where  the  attach- 
ment of  the  dara  mater  to  the  bone  is  the  most  intimate.    Bamifying 
on  the    upper  part  of   the  membrane  are  branches  of  the  large 
meningeal  vessels. 

Small  granular  'bodies,  ;glands  of  Pacchioni,  are  also  seen  along  oiands  of 
the  middle  line.      The  number  of  these  bodies  is  very  variable ;  ^^^*^oui. 
they    are  found  but  seldom  before  the  third  year,  but  igenerally 
after  the  seventh,  and  they  increase  with  fi^e.    Occasionally  the 
surface  of  the  skull  is  indented  by  these  so-called  glands. 

D'i$8€ctien.     For  the  purpose  of  seeing  the  intaior  of  the  (]Bra  Cut  through 
mater,  divide  this  membrane  with  a  scissors  close  to  the  margin  nilter!™ 
of  the  skull,  except  in  the  middle  line  before  and  behind  where 
the  superior  longitadiDal  '^inus  lies.     The  cut  iatembrane  is  then  to 
be  raised  towards  the  itop  of  the  head ;  and  <hi  the  right  side  the 
veins  connecting  it  with  the  brain  may  be  broken  through. 

The  inner  surface  of  the  dura  mater  is  smooth  and  polished ;  and  inner 
this  appearance  is  due  to  an  epithelial  layer  similar  to  that  lining  *^^^'^®- 
serous  membranes. 

This  external  envelope  of  the  brain  consists  of  white  fibrous  and  structure. 
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elastic  tissues  so  disposed  as  to  give  rise  to  two  strata,  viz.  an 
external  or  endosteal,  and  an  internal  or  supporting.  At  certain 
spots  those  layers  are  slightly  separated,  and  form  thereby  the 
spaces  or  sinuses  for  the  passage  of  the  venous  blood.  Moreover, 
the  innermost  layer  sends  processes  between  different  parts  of  the 
brain,  forming  the  falx,  tentorium,  &c. 

The  falx  cerebri  is  the  process  of  the  dura  mater,  in  shape  like 
a  sickle,  which  dips  in  the  middle  line  between  the  hemispheres  of 
the  large  brain.  Its  form  and  extent  will  be  evident  if  the  right 
half  of  the  brain  is  gently  separated  from  it.  Narrow  and  pointed 
in  front,  where  it  is  attached  to  the  crista  galU  of  the  ethmoid 
bone,  it  widens  posteriorly,  and  joins  a  horizontal  piece  of  the  dura 
mater  named  the  tentorium  cerebelli.  The  upper  border  is  convex, 
and  is  fixed  to  the  middle  line  of  the  skull  as  far  backwards  as 
the  occipital  protuberance ;  and  the  lower  or  free  border,  concave, 
is  turned  towards  the  central  part  of  the  brain  (corpus  callosmn), 
with  wliich  it  is  in  contact  posteriorly. 

In  this  fold  of  the  dura  mater  are  contained  the  following 
sinuses: — the  superior  longitudinal  along  the  convex  border,  the 
inferior  longitudinal  in  the  hinder  part  of  the  lower  edge,  and  the 
straight  sinus  at  the  line  of  junction  between  it  and  the  tentorium. 

The  mperior  longitudinal  sinus  (fig.  3,  b)  extends  from  the 
ethmoid  bone  to  the  occipital  protuberance.  Its  position  in  the 
convex  border  of  the  falx  will  be  made  manifest  by  the  escape  of 
blood  through  numerous  small  veins,  when  pressure  is  made  from 
before  back  with  the  finger  along  the  middle  hne  of  the  brain. 

When  the  sinus  is  opened  it  is  seen  to  be  narrow  in  front,  and 
to  widen  behind,  where  it  ends  in  a  common  point  of  union  of 
certain  sinuses  (torcular  Herophili)  at  the  centre  of  the  occipital 
bone.  Its  cavity  is  triangular  in  form,  with  the  apex  of  the  space 
turned  to  the  falx ;  and  across  it  are  stretched  small  tendinous  cords 
—chord*  Willisii — near  the  openings  of  some  of  the  cerebral  veins. 
Occasionally  small  glandulie  Pacchioni  are  present  in  the  sinus. 

The  sinus  receives  small  veins  from  the  substance  and  exterior 
of  the  skull,  and  larger  ones  from  the  brain ;  and  the  blood  flows 
backwards  in  it.  The  cerebral  veins  open  chiefly  at  the  posterior 
part  of  the  brain,  and  lie  for  some  distance  against  the  wall  of  the 
sinus  before  they  perforate  the  dura  mater ;  their  course  is  directed 
&om  behind  forwards,  so  that  the  current  of  the  blood  in  them  is 
evidently  opposed  to  that  in  the  sinus:  this  disposition  of  the 
Tdns  inay  be  seen  oa  the  left  side  of  the  brain,  where  the  parts 
are  undisturbed. 

DtrarfMMia.  Before  tbe  rest  of  the  dura  mater  can  be  examined, 
IW  brain  m«st  be  taken  from  the  head.  To  facilitate  its  removal, 
let  the  head  incline  backwards^  whilst  the  shottlders  are  raised  on  a 
block,  90  that  the  brain  may  be  separateti  ^^nv^what  from  the  base 
of  the  skulL  For  the  division  of  the  cranial  nen*es  a  sharp  scalpel 
will  be  necessary ;  and  the  neires  are  to  W  cut  longer  on  the  one 
side  than  on  the  other. 

SemHPral  t^"  tMe  hrwM.  As  a  first  step  cut  acrc^ss  the  anterior  part 
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of  the  falx  cerebri,  and  the  different  cerebral  veins  entering  the  c«e<iing,  and 

longitudinal  sinus ;  raise  and  throw  backwards  the  falx,  but  leave  JJJ^^^oii" 

it  uncut  in  the  middle  line  behind.    Gently  raise  with  the  fingers 

the  frontal  lobes  and  the  olfactory  bulbs  of  the  large  brain.     Next  Anterior 

cut  through  the  internal  carotid  artery  and  the  second  and  third  nerves  ^"^ 

nerves,  which  then  appear ;  the  large  second  nerve  is  placed  on  the 

inner,  and  the  round  third  nerve  on  the  outer  side  of  the  artery. 

A  small  branch  of  artery  to  the  orbit  should  likewise  be  divided  at 

this  time. 

The  brain  is  now  to  be  supported  in  the  left  hand,  and  the 
pituitary  body  to  be  dislodged  with  the  knife  from  the  hollow  in 
the  centre  of  the  sphenoid  bone.    A  strong  horizontal  process  of  next  the 
the  dura  mater  (tentorium  cerebelli)  comes  into  view  at  the  back    "  * 
of  the  cranium.    Along  its  free  margin  lies  the  small  fourth  nerve, 
which  is  to  be  cut  at  this  stage  of  the  proceeding.    Make  an 
incision  through  the  tentorium  on  each  side,  close  to  its  attachment 
to  the  temporal  bone,  without  injuring  the  parts  underneath :  the 
following  nerves,  which  will  be  then  visible,  are  to  be  divided  in 
succession.    Near   the  inner   margin  of  the  tentorium  is  the  fifth  posterior 
nerve,  consisting  of  a  large  and  small  root ;  whilst  towards  the  '^"^^» 
middle  line  of  the  skull  is  the  long  slender  sixth  nerve.     Below 
the  fifth,  and  somewhat  external  to  it,  is  the  seventh  nerve  with 
its  facial  and  auditory  parts,  the  former  being  anterior  and  the 
smaller  of  the  two.     Directly  below  the  seventh   are  the  three 
trunks  of  the  eighth  nerve  in  one  line :— of  these,  the  upper  small 
piece  is  the  glosso-pharyngeal ;   the    fiat   band    next   below,  the 
pneumo-gastric ;  and  the  long  round  nerve  ascending  from   the 
spinal  canal,  the  spinal  accessory.    The  remaining  nerve  nearer  the 
middle  line  is  the  ninth,  which  consists  of  two  small  pieces. 

After  dividing  the  nerves,  cut  through  the  vertebral  arteries  as  vessela,  and 
they  wind  round  the  upper  part  of  the  spinal  cord.    Lastly,  cut 
across  the  spinal  cord  as  low  as  possible,  as  well  as  the  roots  of  lastly,  the 
the  spinal  nei-ves  that  are  attached  on  each  side.    Tlien  on  placing  "^^  *^^'^- 
the  first  two  fingers  of  the  right  hand  in  the  spinal  canal,  the  cord 
may  be  raised,  and  the  whole  brain  may  be  taken  readily  from  the 
skull  in  the  left  hand. 

Preservation  of  the  hrain.    After  removing  some  of  the  mem-  How  to  pre- 
branes  from  the  upper  part,  and  making  a  few  apertures  through  JJJJn.    * 
them  on  the  under  surface,  the  brain  may  be  immersed  in  spirit  to 
harden  the  texture  ;  and  methylated  spirit  may  be  used  on  account 
of  its  cheapness.    Placing  the  brain  upside  down  on  a  ^iece  of 
calico  long  enough  to  wrap  over  it,  put  it  in  the  spirit. 

Examination  of  the  hrain.  At  the  end  of  two  or  three  days  the  Examina- 
dissector  should  examine  the  other  membranes,  and  the  vessels.  As  ^^  ^ 
soon  as  the  vessels  have  been  learnt,  the  membranes  are  to  be 
carefully  removed  from  the  surface  of  the  brain,  vrithout  detaching 
the  different  cranial  nerves  at  the  under  surface.  The  brain  may 
remain  in  the  spirit  till  the  dissection  of  the  head  and  neck  has 
been  completed,  but  it  should  be  turned  over  occasionally  to  allow 
the  spirit  to  penetrate  its  substance. 
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The  description  of  the  brain  and  its  vessels  will  be  found  after 
that  of  the  head  and  neck. 

DirecHoM,  After  setting  aside  the  brain,  the  anatomy  of  the 
dura  mater,  and  the  vessels  and  nerves  in  the  base  of  the  skull 
should  be  proceeded  with.  For  this  purpose  raise  the  head  to  a 
convenient  height,  and  fasten  the  tentorium  in  its  natural  position 
with  a  few  stitches.  The  dissector  should  be  furnished  with  the 
base  of  a  skull  while  studying  the  following  parts. 

Dura  mater.  At  the  base  of  the  cranium  the  dura  mater  is 
much  more  closely  united  to  the  bones  than  it  is  at  the  top  of  the 
skull.  Here  it  dips  into  the  different  inequalities  of  the  osseous 
surfaces  ;  and  it  sends  processes  through  the  several  foramina, 
which  join  for  the  most  part  the  pericranium,  and  furnish  sheaths 
to  the  nerves. 

Beginning  the  examination  in  front,  the  membrane  will  be  found 
to  send  a  prolongation  into  the  foramen  csecum,  as  well  as  a  series 
of  tubes  through  the  apertures  in  the  cribriform  plate  of  the 
ethmoid  bone.  Through  the  sphenoidal  fissure  it  joins  the  peri- 
osteum of  the  orbit ;  and  through  the  optic  foramen  a  covering  is 
continued  on  the  optic  nerve  to  the  eyeball.  Behind  the  sella 
Turcica,  the  dura  mater  adheres  closely  to  the  basilar  process  of  the 
occipital  bone  ;  and  it  may  be  traced  into  the  spinal  canal  through 
the  foramen  magnum,  to  the  margin  of  which  it  is  veiy  firmly 
united. 

The  terUorium  cerebelH  is  the  piece  of  the  dura  mater  which  is 
interposed  in  a  somewhat  horizontal  position  between  the  small 
bram  (cerebellum),  and  the  posterior  part  of  the  large  brain  (cere- 
brum). 

Its  upper  surface  is  raised  along  the  middle,  where  it  is  joined 
by  the  falx  cerebri,  and  is  hollowed  laterally  for  the  reception  of 
the  back  part  of  the  cerebral  hemispheres.  Its  under  surface 
touches  the  little  brain,  and  is  joined  by  the  falx  cerebelli. 

The  anterior  concave  margin  is  free,  except  at  the  ends  where  it 
is  fixed  by  a  narrow  slip  to  each  anterior  clinoid  process.  The 
posterior  or  convex  part  is  connected  to  the  following  bones  : — 
occipital  (transverse  groove),  inferior  angle  of  the  parietal,  petrous 
portion  of  the  temporal  (upper  border),  and  posterior  clinoid 
process  of  the  sphenoid. 

Along  tlie  centre  of  the  tentorium  is  the  straight  sinus ;  and  in 
the  attached  edge  are  the  lateral  and  the  superior  petrosal  sinus 
on  each  side. 

FaU  cfrtbru  The  characters  of  this  fold  have  been  given  in 
page  10. 

The  Fair  cfrtheiU  has  the  same  position  below  the  tentoriimi  as 
the  falx  cerebri  abi>ve  that  fold.  It  is  much  smaller  than  the  falx 
of  the  oerobnmi,  and  will  appear  on  detaching  the  tentorium. 
Triangular  in  fonn,  this  fold  is  adherent  to  the  middle  ridge  of  the 
occipital  Innie  l»olow  the  prvtulH^rance,  and  projects  between  the 
In^nuspheres  of  the  small  brain.  Its  l^we  is  directed  to  the  ten- 
torium ;  and  Uio  a^H'x  rvachcs  the  foramen  magnum,  to  each  side 
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of  wUch  it  giveB  a  small  Blip.    In  it  is  contcuiied  tlie  occipital  contitni 
rinna.  ^^^^ 

The  snnjfiBS  are  venotia  spacea  betvreen  the  layeta  of  the  dura  bihubh  of 
mater,  into  which  blood  i«  received.    All  the  Binuaea  open  either  ***  """■ 
into  a  large  apace  named  torcnlar  Herophili,  opposite  the  occipital 
protuberance ;  or  into  the  two  cavemona  Binuaea  otx  the  ndea  of  the 
body  of  the  sphenoid  bone. 

A.  The  TOBCDLAB  HKROPHiLr  (fig.  3,  a)  is  placed  in  the  tentorium,  OmIpiw  " 
opposite  the  centre  of  the  occipital  bone.     It  is  of  an  irregular  ™,^  "■ 

Fig.  S." 


shape,  and  numerous  sinuses  open  into  it,  viz.,  tlie  superior  longi- 
tndinal  above,  and  the  occipital  below ;  the  straight  in  front,  and 
the  lateral  sinus  on  each  side. 

'Hie  mperior  longitvdtruU  tinu$  has  been  already  described  (see 
p.  10). 

The  inferior  longitudinal  ttnut  (fig.  3,  c)  resembles  a  small 
and  is  contained  in  the  lower  border  of  the  falx  cerebri  at  the 
poatenor  part.  This  vein  receives  blood  &om  the  fall  and  the 
larger  brain,  and  ends  in  the  straight  sinus  (d)  at  the  edge  of  the 
tentorium. 

The  itraight  mniM  (fig.  3,  d)   lies   along  the  middle  of  the  ten-  8 
torium,  and  seems  to  continue  the  preceding  sinus  to  the  common  ** 
point  of  union.     Ita  form  is   triangular,   like  the  superior  longi- 
tudinal.    Joining  it  arc  the  inferior  longitudinal  sinus,  the  veins  of 
Galen  from  the  interior  of  the  large  brain,  and  some  small  veins 
from  the  upper  part  of  the  cerebellum. 

The  otcipiial  rinm  (fig.  3,  g)  is  a  amall  space  in  the  fall  cere-  P 
belli,  which  reaches  to  the  foramen  magnum,  and  collects  the  blood  " 
from  the  occipital  fosste.     This  sinus  may  be  double. 

The  UiUnU  ti«u*  (fig.  3,  e)  is  the  cliannel  by  which  most  of  the  !■ 

*  Some  at  the  rinoiiea  of  the  skull,  a.  TorcDlar  Herophili.  b.  Superior 
loD^tudiiuU  nuns.  e.  Inferior  longitudinal,  d.  Straight  ■ious.  e.  Lateral 
liail*.    g.  Occipital  nnoi.    /.  Superior,  and  A,  inferior  petrottl  unui. 


gitadiiul 
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blood  passes  from  the  skull.  There  is  one  on  each  side,  right  and 
left,  which  extends  from  the  occipital  protuberance  to  the  foramen 
jugulare,  where  it  ends  in  the  internal  jugular  vein.  In  this  extent 
the  sinus  occupies  the  winding  groove  in  the  interior  of  the  skull 
between  the  two  points  of  bone  before  mentioned :  and  the  right  is 
frequently  larger  than  the  left. 

Besides  small  veins  from  the  brain,  it  is  joined  by  the  superior 
petrosal  sinus  (/),  opposite  the  upper  edge  of  the  petrous  portion 
of  the  temporal  bone  ;  and  by  the  inferior  petrosal  (h)  at  the  fora- 
men jugulare.  Oftentimes  it  communicates  with  the  occipital  vein 
through  the  mastoid  foramen,  and  sometimes  with  veins  of  the 
diploe  of  the  skull. 

The  foramen  jugulare  is  divided  into  three  compartments  by 
bands  of  the  dura  mater.  Through  the  posterior  interval  the  lateral 
sinus  passes  ;  through  the  anterior  the  inferior  petrosal  sinus  ;  and 
through  the  central  one  the  pieces  of  the  eighth  nerve. 

Dissection.  To  examine  the  cavernous  sinus  on  the  left  side,  cut 
through  the  dura  mater  by  the  side  of  the  body  of  the  sphenoid 
bone  from  the  anterior  to  the  posterior  clinoid  process,  and  internal 
to  the  position  of  the  third  nerve :  behind  the  clinoid  process,  let 
the  knife  be  directed  inwards  for  about  half  the  width  of  the  basilar 
part  of  the  occipital  bone.  By  placing  the  handle  of  the  scalpel 
in  the  opening  thus  made,  the  extent  of  the  space  will  be  defined. 
A  probe  or  a  blow-pipe  will  be  required,  in  order  that  it  may  be 
passed  into  the  different  sinuses  joining  the  cavernous  centre. 

B.  The  CAVERNOUS  sinus,  which  has  been  so  named  from  the 
reticulate  structure  in  its  interior,  is  situate  on  the  side  of  the  body 
of  the  sphenoid  bone.  This  space,  resulting  from  the  separation  of 
the  two  layers  of  the  dura  mater,  is  of  an  irregular  shape,  and 
extends  from  the  sphenoidal  fissure  to  the  tip  of  the  petrous 
portion  of  the  temporal  bone. 

The  piece  of  dura  mater  bounding  the  sinus  externally  is  of 
some  thickness,  and  contains  in  its  substance  the  third  and  fourth 
nerves,  with  the  ophthalmic  trunk  of  the  fifth  nerve ;  these  lie  in 
their  numerical  order  from  above  down. 

The  cavity  of  the  sinus  is  larger  behind  than  before,  and  in  it 
are  shreds  of  fibrous  tissue  with  small  vessels.  Through  the  space 
winds  the  trunk  of  the  internal  carotid  artery  surrounded  by  the 
sympathetic,  with  the  sixth  nerve  on  the  outer  side  of  the  vessel  ; 
but  all  these  are  shut  out  from  the  blood  in  the  space  by  a  thin 
lining  membrane. 

.  The  cavernous  sinus  receives  the  ophthalmic  vein  of  the  orbit, 
some  inferior  cerebral  veins,  and  twigs  from  the  pterygoid  veins 
outside  the  skull.  It  communicates  with  its  fellow  on  the  opposite 
side  by  the  circular  and  transverse  sinuses ;  and  its  blood  is  trans- 
mitted to  the  lateral  sinus  by  the  superior  and  inferior  petrosal 
channels. 

The  circular  sinus  lies  around  the  pituitary  body,  and  reaches 
from  the  one  cavernous  sinus  to  the  other  across  the  middle  line. 
Besides  serving  as  the  means  of  communication  between  those 
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sinuses,  it  receives  small   veins  from  the  pituitary  body.    This 
sinus  is  usually  destroyed  by  the  removal  of  the  pituitary  body. 

The  transverse  or  hcbsilar  sinus  crosses  the  basilar  process  of  the  Transverse 
occipital  bone,  on  a  level  with  the  petrous  part  of  the  temporal  "*°^*' 
bone,  and  unites  the  opposite  cavernous  sinuses.    A  second  trans- 
verse sinus  is  sometimes  found  nearer  the  foramen  magnum. 

The  superior  petrosal  sinus  (fig.   3,  /)  lies  in  a  groove  in  the  Superior 
upper  edge  of  the  petrous  part  of  the  temporal  bone,  and  extends  J*®**^***^* 
between  the  cavernous  and  lateral  sinuses.    A  small  vein  from  the 
cerebellum,  and  another  from  the  internal  ear,  are  received  into  it. 

The  inferior  petrosal  sinus  (fig.  3,  h)  extends  between  the  same  inferior 
sinuses  as  the  preceding,  and  lies  in  a  groove  along  the  line  of  P®^^**^ 
junction  of  the  petrous  part  of  the  temporal  with  the  basilar  process 
of  the  occipital  bone  ;  it  is  joined  by  a  small  vein  from  the  outside 
of  the  skull,  through  the  foramen  lacerum  in  the  base  of  the 
cranium.  This  sinus  passes  through  the  anterior  compartment  of 
the  jugular  foramen,  and  ends  in  the  internal  jugular  vein. 

Meningeal   Arteries.    These   arteries   supplying   the   cranium  Arteries  of 
and  the  dura  mater  come  through  the  base  of  the  skull ;  they  have  ^"™_|'^ter 
been  named  from  their   situation    in    the   three   fossae,   anterior, 
middle,  and  posterior  meningeal. 

The  anterior  meningeal  are  very  small  branches  of  the  ethmoidal  Anterior 
arteries  (p.  46),  which  enter  the  skull  by  apertures  between  the  ™®°"**^  • 
frontal  and  ethmoid  bones  :  they  are  distributed  to  the  dura  mater 
over  and  near  the  ethmoid  bone. 

The  middle  meningeal  arteries  are  three  in  number :  two,  named  Middle 
large  and  small,  are  derived  from  the  internal  maxillary  trunk ;  ™®""*8eA'. 
and  the  third  is  an  offset  of  the  ascending  pharyngeal  artery. 

a.  The  large  meningeal  branch   of  the  internal  maxillary  artery  from  intex- 
appears  through   the   foramen   spinosum   of   the  sphenoid  bone,  iLry*|*'^ 
and  ascends  towards  the  anterior  inferior  angle  of  the  parietal 

bone.  At  this  spot  the  vessel  enters  a  deep  groove  in  the  cranium, 
and  ends  in  ramifications  which  spread  over  the  side  of  the  head, 
some  of  them  reaching  to  the  top  and  the  occiput,  whilst  others 
perforate  the  bone,  and  end  on  the  exterior  of  the  head.  Two 
veins  accompany  the  artery. 

Branches.  As  soon  as  the   artery  comes  into  the  cranial  cavity,  gives 
it  furnishes  branches  to  the  dura  mater  and  osseous  structure,  and  d!Sii*niater 
to  the  ganglion  of  the  fifth  nerve.    One  small  offset,  petrosal, 
enters  the   hiatus    Fallopii,  and    supplies   the   surrounding   bone  and  bone. 
(Hyrtl).     One  or»two  branches  pass  into  the  orbit,  and  anastomose 
with  the  ophthalmic  artery. 

b.  The  small  meningeal  branch  is  an   offset  of  the  large  ontfSmai 
outside  the  skull,  and  is  transmitted  through  the  foramen  ovale  "*®°^"8®^^ 
to  the  membrane  lining  the  middle  cranial  fossa. 

c.  Another   meningeal   branch   from    the    ascending   pharyngeal  Omof 
artery  comes  through  the  foramen   lacerum  (basis  cranii).     This  p^Syii^i. 
is  seldom  injected,  and  is  not  often  visible. 

The  posterior  meningeal  branches  are  small,  and  are  furnished  Posterior 
by  the  occipital  and  vertebral  arteries.  memngeai. 
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That  from  the  occipital,  one  on  each  side,  enters  the  skull  by 
the  jugalar  foramen  ;  and  that  from  the  vertebral  arises  opposite 
the  foramen  magnum.  Both  vessels  ramify  in  the  posterior  fossa 
of  the  skull. 

Meningeal  Nerves.  0£^ts  to  the  dura  mater  are  said  to  be 
derived  from  the  fourth,  fifth,  glosso-pharyngeal,  and  vagus, 
cranial  nerves,  and  from  the  sympathetic  nerve.  To  make  these 
nerves  apparent,  it  would  be  necessary  to  steep  the  dura  mater 
in  diluted  nitric  acid. 

Cranial  Nerves  (fig.  4).  The  cranial  nerves  pass  from  the 
encephalon  through  apertures  in  the  base  of  the  skull.  As  each 
leaves  the  cranium  it  is  invested  by  processes  of  the  membranes 
of  the  brain,  which  are  thus  disposed : — ^those  of  the  dura  mater 
and  pia  mater  are  lost  on  the  nerve  ;  whilst  that  of  the  arachnoid 
membrane  is  reflected  back,  after  a  short  distance,  to  the  interior 
of  the  skull.  Some  of  the  nerves,  those  in  the  middle  fossa  of 
the  skull  for  instance,  receive  sheaths  of  the  dura  mater  before 
they  approach  the  foramina  of  transmission.  The  nerves  will  be 
referred  to  now  as  nine  pairs,  but  notice  will  be  subsequently 
taken  of  a  different  mode  of  enumerating  them.  Only  part  of  the 
course  of  each  nerve  will  be  seen  at  this  stage,  the  rest  will  be 
learnt  in  the  dissection  of  the  base  of  the  brain. 

The  first  nerve  (fig.  33)  ends  anteriorly  in  the  enlargement  of 
the  olfactory  bulb.  This  swelling  lies  on  the  cribriform  plate  of 
the  ethmoid  bone,  and  supplies  about  twenty  branches  to  the 
nose  through  the  small  foramina  in  the  subjacent  bone.  These 
delicate  nerves  are  surrounded  by  prolongations  of  the  membranes 
of  tlie  brain,  and  their  arrangement  will  be  noticed  in  the  dissection 
of  the  nose. 

The  second  nerve  (fig.  4,  *)  diverging  from  its  commissure  to 
the  eyeball,  enters  the  orbit  through  the  optic  foramen  ;  accom- 
panying the  nerve  is  the  ophthalmic  artery. 

Dissection.  The  third  and  fourth  nerves,  and  the  ophthalmic 
trunk  of  the  fifth  nerve,  lie  in  the  outer  wall  of  the  cavernous 
sinus  ;  and  to  see  them,  it  will  be  necessary  to  trace  them  through 
the  dura  mater  towards  the  orbit. 

Afterwards  the  student  should  follow  outwards  the  roots  of 
the  fifth  nerve  into  the  middle  fossa  of  the  skull,  as  in  fig.  4, 
taking  away  the  dura  mater  from  them,  and  from  the  surface  of 
the  large  Gasserian  ganglion  which  lies  on  the  point  of  the 
petrous  portion  of  the  temporal  bone.  From  the  front  of  the 
ganglion  arise  other  two  large  trunks  besides  the  ophthalmic,  viz., 
superior  and  inferior  maxillary,  and  these  should  also  be  traced 
to  their  apertures  of  exit  from  the  skull.  If  the  dura  mater  is 
removed  entirely  from  the  bone  near  the  nerves  a  better  dissection 
will  be  obtained. 

The  third  nerve  (fig.  4,  *)  is  destined  for  the  muscles  of  the 
orbit.  It  enters  the  wall  of  the  cavernous  sinus  near  the  anterior 
clinoid  process,  and  is  deprived  at  that  spot  of  its  tube  of  arach- 
noid membrane.    In  the  wall  of  the  sinus  it  is  placed  above  the 
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Dtber  nerves  ;  bnt  when  it  is  about  to  enter  the  orbit  throngh  the 
sphenoidal  fiBflore,  it  unka  below  the  fourth  and  a  part  of  the  fifth, 
and  divides  into  two  branches. 

Near  the  otbit  the  nerve  is  joined  by  one  or  two  delicate  flia-  puKa  to 
ntpntB  of  the  cavemoiis  plexoH  (p.  20).  °'"'- 

The  JOCRTH  NERVE  (fig.  4,  *)  courses  forwards,  like  the  pre-  TiwhiMr 
ceding,  to  one  mnscle  in  the  orbit.    It  is  the  smallest  of  the '"'"'" 


f  the  sinus,  and  is  placed  below  the  third  ; 
but  as  it  is  about  to  pass  through  the  sphenoidal  fissure  it  rises 
higher  tlian  all  the  other  nervce. 

In  the  wall  of  the  sinus  the  fourth  nerve  is  joined  by  twigs  of  in 
the  sympathetic  ;  and  it  is  Hometimes  united  with  the  ophthalmic  " 
trunk  of  the  fifth. 

Fifth  Nerve  (fi;;.  i,  •),  This  nerve  is  distributed  to  the  face  Ti 
and  head,  and  conHiHt^  of  two  parts  or  roots — a  large  or  seiisorjr,  ^ 
and  a  small  or  motory. 

Tlie  large  root  of  the  nerve   passes  tlux>ugh  on   aperture  in  the  Li 

*  Cnnial  aerrea  in  tbe  b&sc  of  the  skull.  The  dani  mater  kas  been 
remored  in  tiie  middle  fossa,  on  the  kft  side,  to  show  the  aerveg  in  the  wall 
of  tlM  caveTDOos  sinus,  and  especially  the  ganglion,  and  the  three  trunks  of 
the  fifth  Dcrrs.  Kach  nerve,  except  the  first  which  is  abseot,  is  marked  bj 
its  coTRBpoDdiag  nomeraL  On  the  right  side  the  dura  mater  is  uatonched. 
t  Ofieta  to  the  deia  mater  from  tha  fifth  nerre. 
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dura  iiinter  into  tlic  middle  foBua  of  the  bnac  of  the  Bkull,  wlicru 

it  ends  immediately  in  the  Uasscrinn  f!;nnglion. 

OHurlu  The  ganglion  of  tlte  root  of  tht  fifth  ntrrt  (GoHBerian  ganglioa), 

j^  ion  on    pjj^gg^  [j,  ^  depression  on   the  point  of  the   petrous   part  of  the 

temporal  bone,  is   flattened,  find  is  nearly  as  wide  hh  the  tlminh- 

nnil.     Tlie  upper  surface  of  the  gnnplion  is  closely  united  to  the 

dura  mater,  and  presents  a  semilunnr  eluvation,  whose   convexity, 

looks  forwards.     Some  filaments  from  flic  plexus  of  the  synipa- 

tlietjc  on  the  carotid  artery  join  it*  inner  side. 

ki™  Uitm         Braiwhe*.  From   the   front   of   tlie   j;nn(jIion   proceed   the   tlirec 

trnnchs.      fo][o^-j|,g  trunks :— Tlie  ophthalmic   ne^^■e,  the  first   and  biglie«t, 

is   destined    for   the    orbit    and    forehead.     Nest   in   order  is  the 

superior  maxillary  nerve,  which  leaves  the  skull  by  the  foramen 

rotundum,  an<l  ends  in   the   face  below  the  orbit.     And  the  last, 

or   tlie    inferior    maxillary    nerve,    passes    tlirongh    the    foramen 

ovule  to  reach  the  lower  jaw,  the  lower  part  of  the  face,  and  the 

SmiUroot.         Tlie  umal/fr  root,  entering  the  same  tul>e  of  the  dura  mater  as 
the   large   one,   passcx   beneath    the   ganglion,   without   communi- 
cating with  it,  and  joins  only  one  of  the  three  trunks  derived  from 
the  ganglion  :  if  the  gaiiglion  be  raised,  this  root  will  be  seen  to 
enter  the  inferior  maiillary  nerve. 
DIffHenrt  Id      Tliose  branches  of  the  ganglion  which  are  iincoRoected  with  the 
tbs  loots.       Hineller  or  motor  root,  vix.  the  ophtlialmic  and  superior  inaxillaiy, 
arc  Rolely  nerves  of  sensibility  ;  bnt  the  inferior  maxillary,  which 
is  compounded  of  both  roots,  is  a  nerve  of  sensibility  and  motion. 
But  the  whole  of  the  inferior  maxillary  nerve  has  not  tliis  double 
function,  for  the  motor  root  is  mixed   almost  excluwvely  with  the 
psrt   wliieh   supplies   the   muscles   of   the   lower  jaw ;  and    it    is, 
therefore,  chiefiy  that  small   piece  of  the  nerve  which  possesses  a 
twofold  action,  and  resembles  a  spinal  nerve, 
Ophlbalmlc       The  ophthalmic  nrrvt  is  the  only  one  of  the  three  trunks  which 
WW  mten  ^gg^g  ^  more  special  notice  ui  this  stage  of  the  dissection.     It  is 
continued   through   the    sphenoidal   fissure    and   the   orbit    to   the 
forehead.     In  form  it  is  a  flat  batul.  and   is  contained  in  the  wall 
of  the  cavernous  sinus  l>elow  the  third   and   fourth  ner\-es.     Near 
the  orbit  it  divides  into  three  branches  (p.  40). 
■npiiiiH  In  this  situation  it  is  joined    by   filaments  of   the  cavcmouK 

loHawanf.  P'^*"*  °^  "■**  sympathetic,   and  gives   a  small   rrcurrtnt  fihiment 
(fig.   4,   f)   to   that   part   of   the    dura    mater   which    forms    the 
tentorium  cerebelli  (Arnold). 
AMow™  The   SIXTH    SEBVK    (fig.    4,    ')    enters    the    orbit    through    the 

^mrnii      sphenoidal  fissure,   and   supplies   one   of  the   orbital   muscles.     It 
■inu";  pieriKS  the  dura  mater   behind   tlie   body  of  the  sphenoid  bone, 

and  crosses  the  space  of  the   cavernous   Kiims,  instead  of  lying  in 
the  outer  wall  with  the  other  nerves. 
joinimu-        In  the  sinus  the  nerve  is  placed  close  against  the  outer  side  of 
1*1  e  c.        jj^^  carotid  artery  ;  and  it  is  joined  by  one  or  two  laige  brancheB 

of  the  sympalhetic  nerve  surrounding  that  vessel. 
BBvtnth  Seventh  Neeve  according  to  Willis  (fig,  4,  ^.    This  cranial 
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nerve  consists  of  two  trunks,  facial  and  auditory,  and  both  enter  nerve  hag 
the  meatus  auditorius   intenius.     In   the  bottom  of   the  meatus  *^**  ^^"^ 
they  separate  ;  the  facial  nerve  courses  through  the  aqueduct  of 
Tallopins  to  the  face,  and  the  auditory  nerve  is  distributed  to 
the  internal  ear. 

Eighth  Nbbve  (fig.  4,  ®).     Three  trunks  are  combined  in  the  Eighth 
-eighth  cranial  nerve  of   Willis,  viz.    glosso-pharyngeal,  pneumo- JJJ^iJrts; 
gastric,  and  spinal  accessory.    All  three  pass  through  the  central 
compartment  of  the  foramen  jugulare,  but  all  are  not  contained 
in  one  tube  of  the  membranes  of  the  brain.    The  glosso-pharyn-  their  pas- 
•geal  nerve  is  external  to  the  other  two,  being  separated  from  them  JJ^^J^"*^ 
by  the   inferior  petrosal  sinus,  and  has  distinct  sheaths   of   thejugolare. 
'dura  mater  and  the  arachnoid  membrane  ;  but  the  pneumo-gastric 
and  spinal    accessory  nerves    are    inclosed  in    the  same  tube  of 
the  dura  mater,  only  a  piece  of  the  arachnoid  intervening  between 
them. 

The  NINTH  NERVE  (fig.  4,  ^)  is  the  motor  ner>'e  of  the  tongue,  and  Ninth  nerve, 
-consists  of  two  small  pieces,  which    pierce   separately  the    dura 
mater  opposite  the  anterior  condyloid  foramen  ;  these  unite  after 
passing  through  that  aperture. 

LHssectUm.  The  dissector  may  now  return  to  the  examination  of  iMssection 
the  trunk  of  the  carotid  artery  as  it  "winds  through  the  cavernous  <»'<^»"*****» 
-sinus. 

On  the  opposite  side  of  the  head,  viz.  that  on  which  the  nerves  of  aympa- 
in  the  wall  of  the  cavernous  sinus  are  untouched,  an  attempt  may  ^^  ?  ^ 
be  made  to  find  two  small   plexuses  of  the  sympathetic  on  the 
carotid  artery,  though  in  an  injected  body  this  dissection  is  scarcely 
possible. 

One  of  these  (cavernous)  is  near  the  root  of  the  anterior  clinoid  cavernous, 
process ;  and  to  bring  it  into  view  it  will  be  necessary  to  cut  off 
that  piece  of  bone,  and  to  dissect  out  with  care  the  third,  fourth, 
fifth,  and  sixth  nerves,  looking  for  filaments  between  them  and 
the  plexus.    Another  plexus  (carotid),  joining  the  fifth  and  sixth  carotid. 
nerves,  surrounds  the  artery  as  this  enters  the  sinus. 

The  INTERNAL  CAROTID    ARTERY  appears  in  the  base  of  the  skull  internal 

at  the  apex  of  the  petrous  part  of  the  temporal  bone.    In  its  2tOT^ 
ascent  to  the  brain  the  vessel  lies  in  the  space  of  the  cavernous 
sinus,  along  the  side  of  the  body  of  the  sphenoid  bone,  and  makes 
two  remarkable  bends,  so  as  to  look  like  the  letter  S  reclined.    At 
first,  the  artery  ascends  to  the  posterior  clinoid  process  ;  it  is  then  winda 
directed  forwards  to  the  root  of  the  anterior  process  of  the  same  t^J^rooua 
name ;  and  lastly  it  turns  upwards  internal  to  this  last  point  of  s*'*""- 
bone,  perforates  the  dura  mater  bounding  the  sinus,  and  divides 
into  cerebral  arteries  at  the  base  of  the  brain.     In  this  course  the 
artery  is  enveloped  by  nerves  derived  from  the  sympathetic  in  the 
neck. 

The  hranchen  of  the  artery  here  are  few.     In  the  sinus  there  are  Branches  to 
some  small  arteries  (artcriae  receptacuh)  for  the  supply  of  the  dura  **"™  n»«ter. 
mater  and  the  bone,  the  nerves,  and  the  pituitary  body ;  and  at 
the  anterior  clinoid  process  the  ophthalmic  branch  arises. 
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The  Unninal  branches  of  the  carotid  will  be  seen  in  the  direc- 
tion of  the  base  of  the  brain. 
fifBiwUwtfa      SiMFATBETic  Nerve.  Aroiuid  the  carotid  artery  is  a  prolongation 
of  the  sympathetic  nerve  of  the  neck,  which  forma  the  following 

cuetM  The  carotid  pkxvi  is  situate  on  the  outer  aide  of  the  vessel,  fit 

•"^"^  its  entrance  into  the  cavernous  sinus,  and  communicates  with  tlie 

sixth  nerve  and  the  Goascrian  ganglion. 
sBTfrnmi  The  small  cavernout  plerv»  is  placed  below  the  bend  of  tLe  arteq' 

*■        ■        which  is  close  ia  the  anterior  cjinoid  process,  and  is  connected  witJi 
that  offset  of  the  upper  cervical  ganglion  wliich  courses  along  the 
nnioo  with    inner  side  of  the  carotid  artery.     Filaments  from  the  plexus  unite 
^^tl         '■^^  ^^^  third,  fourth,  and  ophthalmic  nerves.    One  filament  is. 
also  furnished  to  the  lenticular  ganglion  in  the  orbit,  either  sepa- 
rately from,  or  in  conjunction  witli  the  nasal  nerve, 
g^l™-  After  forming  those  plexuses,  the  ncn-ea  surround  the  tmnk  of 

the  carotid,  and   are  lost  cluefly  in   the  cerebral  membrane  named 
pia    mater ;   hut    some    ascend    on    the    cerebral    and   ophthalmic- 
branches  of  that  vessel,  and  one  offset  is  said  to  enter  tlie  eyeball 
witli  the  central  artery  of  the  retina. 
Tbiw  patio-     Pttroeai  nervet  (fig,  34).  Beneath  the  Gasaerian  ganglion  ia  the 
large  superficial  petrotal  nervf  (fig.  34, ')  entering  the  hiatus  Fallopu"" 
We  5"*°  '**  J""*   *'"'  f*'^'^'   nerve.     Eitemally  to  this  ia  occasionally  seen 
■IniU.  another  small  petrotal  nerve  (fig.  .S4,  *)  (external  aaperficiaT),  which 

springs  from  the  sympathetic  on  the  middle  meningeal  artery,  and 
enters  the  bone  to  join  the  facial  nerve.  A  third,  the  small  petrotaT 
nerve  (fig.  34,  *),  is  contained  in  tlio  substimce  of  the  temporal 
bone.  The  source,  and  the  destination  of  those  three  small  nerves- 
will  be  afterwords  learnt.  It  will  eufiice  now  for  the  student  to 
note  the  two  first,  and  to  sec  that  tliey  are  kept  moist  and  fit  for 
eznminatioti  at  a  future  time. 
picKtioM  Direction*.  Now  the  base  of  the  skull  Iibh  been  completed  a 
v^puta!  preservative  Hutd  or  salt  should  be  applied,  and  the  flaps  of  the 
teguments  should  be  stitched  together  over  all. 
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Directions.  Tlic  left  side  of  the  face  maj-  Ite  used  for  learning 
the  muBcIca  and  vessels,  and  the  right  side  is  to  be  reserved  for 
the  nerves. 

Position.  Tlie  previouH  poaition  of  the  body  for  the  examination 
of  the  base  of  the  skull  will  require  to  be  chnngcd  : — the  head  is 
to  be  lowered,  and  the  side  of  the  face  to  be  dissected  is  to  be 
placed  upwards. 

Ditsection.  As  a  preparatory  step,  the  mugculnr  fibres  of  the 
apertures  may  be  mode  slightly  tense  by  inserting  n  small  quantity 
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•of  tow  or  cotton  wool  between  the  eyelids  and  the  eyeball,  and 
between  the  lips  and  the  teeth. 

First  lay  bare  the  sphincter  muscle  of  the  eyelids  by  a  skin-deep  How  to 
circular  incision  over  the  margin  of  the  orbit,  and  by  raising  the  3d?flSL 
jskin  of  the  lids  towards  the  aperture  of  the  eye.    Much  care  must  »«»cteof 
be  taken  in  detaching  the  skin  from  the  thin  and  oftentimes  pale  *^ 
fibres  of  the  orbicular  muscle  in  the  lids,  else  they  will  be  cuf^n^^o 
-away  in  consequence  of  the  little  areolar  tissue  between  the  two.  ** 

Next  the  integument  is  to  be  removed  from,  the  side  of  the  face 
by  one  incision  in  front  of  the  ear,  from  above  the  zygomatic  arch 
to  the  angle  of  the  jaw,  and  then  along  the  base  of  the  jaw  to  the 
-chin ;  and  by  another  cut  carried  backwards  horizontally  from  the 
comer  of  the  mouth  into  the  first.    The  flaps  of  skin  are  to  be 
raised  from  behind  forwards,  and  left  adherent  along  the  middle 
line.    On  the  side  of  the  nose  the  skin  is  closely  united  to  the  from  the 
subjacent  parts,  and  must  be  detached  with  caution.    Around  the  ***^®  ®'  ****» 
mouth  are  many  fleshy  slips  extending  both  upwards  and  down- 
wards from  the   orbicular   muscle,  but  they  are   all   marked   so 
-distinctly  as  to  escape  injury,  with  the  exception  of  the  small 
risorius  muscle  which  goes  from  the  comer  of  the  mouth  towards 
the  ramus  of  the  lower  jaw.    Whilst  remo\'ing  the  fat  from  the  and  around 
muscles,  each  fleshy  slip  may  be  made  tense  with  hooks.  mouth. 

The  facial  vessels  and  their  branches  will  come  into  view  as  Facial 
the  muscles  are  cleaned ;  but  the  nerves  may  be  disregarded  on  veaaeUi 
this  side. 

In  front  of  the  ear  is  the  parotid  gland,  whose  duct  is  to  be  and  parotid 
•preserved ;    this  is  on  a   level  with   the   meatus   auditorius,  and  ^^^ 
pierces  the  middle  of  the  cheek. 

Muscles  of  the  Face  (fig.  6).  The  superficial  muscles  of  the  in  the  fkoe 
face  are  gathered  around  the  apertures  of  the  nose,  eye,  and  mouth.  SU,SSd^" 
An  orbicular  or  sphincter  muscle  encircles   the  apertures  of   the  the 
•eye  and   mouth  ;    and  other  muscles  are   blended  with  each  to  *^  ^"**' 
enlarge  the  opening  in  the  centre  of  the  fibres.    There  are  three 
distinct  groups  of  muscles  :  one  of  the  eyelids  ;  another  of  the 
nostril ;  and  a  third  of  the  aperture  of  the  mouth.    One  of  the 
muscles  of  mastication,  viz.  the  masseter,  is  seen  between  the  jaws. 

Muscles  of  the  Nose.    These  muscles  are  the  following:  pyra-  Mu8eiea«r 
midalis  nasi,  compressor  naris,  levator  alsB  nasi,  dilatator  nans,  and  °<''^* 
depressor  alie  nasi. 

The  PTRAXiDALis  NASI  (fig.  5,  ^)  is  a  small  fleshy  slip  that  covers  Pyramidalis 
the  nasal  bone,  and  is  continuous  above  with  the  oocipito-frontalis  "^^ 
muscle.    Over  the  cartilaginous  part  of  the  nose  its  fibres  end  in 
an  aponeurosis,  which  joins  that  of  the  compressor  naris.    Along 
its  inner  border  is  the  muscle  of  the  opposite  side. 

Action,    This  muscle  makes  tight  the  skin  over  tlie  nasal  carti-  Use. 
lages,  but  readers  lax,  and  sometimes  wrinkles  transversely  the  skin 
towards  the  root  of  the  nose. 

CoiTPRESSOR  Naris.    This  muscle  (fig.  5,  ^)  is  not  well  seen  till  compi 
•after  the  examination  of  the  following  one.    Triangular  in  shape,  ""*•• 
it  €tru€$  by  its  apex  from  the  canine  fossa  of  the  upper  maxillaiy 
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bone.  The  fibrea  ore  directed  inwards,  aprcadiiig  out  at  the  aame 
time,  and  end  in  on  aponeurOBiB,  which  covera  the  cutilaginous- 
port  of  the  nose,  and  joins  the  tendon  of  the  oppoaite  muscle.  I^n 
muBcle  is  partly  conceited  by  tie  next — the  common  elevator  of 
the  ala  of  the  nose  and  the  upper  lip. 
Cm.  Aclioa.  It  atretdies  the  skin  over  the  cartilaginous  part  of  tlie 

The  LEVATOR  LADii  NurEHiORis  ALXOUE  NASI  (Bg.  5,  *)  IS  placed 
by  the  wde  of  the  nose,  and  artafi  inta 
the  top  of  the  nasal  process  of  the  upper 
maxillaiy  bone,  internal  to  the  attachment 
of  the  orbicularis.  As  the  tibrea  descend 
from  the  inner  part  of  the  orbit,  the  most 
internal  are  attached  by  n  narrow  slip  la- 
the wing  of  the  nose,  whilst  the  rent  are 
blended  inferiorly  with  the  orbicularis  oris. 
Near  its  origin  the  muscle  is  partly  con- 
cealed by  tlie  orbicularis  palpebrarum,  but 
in  the  rest  of  its  extent  it  is  subcutaneous. 
Ita  outer  border  joins  the  elevator  of  the 
upper  lip. 

Aclimi.   As  the  nnnie  expresses,  it  can. 

raise  the  upper  lip,  and  draw  outwards  the 

wing  of  the    nose,  dilating  the    aperture  ;. 

but  nhen  the  mouth  is  shut  it  can  enlarge 

the  noBtril  independently  of  the  lip. 

Dijalnlor  Narli.  In  the  dense  tissue  on  the 

r  side  of  the  nostril  are  n  few  muscular  fibres,  both  nt  the  fore 

and  back  part  of  that  aperture  (fig.  5,  *,  and  '),  to  which  the  above 

name  has  been  given  by  Theile  ;  they  are  seldom  visible  without 

autuiot  and  a   lena.     Tlie    anterior    slip,  ',   posses    from    the    cartilage  of   the 

aperture  to  the  integument  of  the  margin  of  the  nostril  ;  and  the 

porterior      poiterior,  ',  arising  from  the  up]Jer  jawbone  and  the  small  sesamoid 

'"^  cartilages,  ends  abo  in  the  integuments  of  the  nostril. 

^"^  Action.  The   fibres  enlarge  the  nasal  opening   by  raising   and 

everting  the  outer  edge. 
^™»"'>'  The  HEPBESSOR  ALM  NASI  (fig.  5,')  will  be  seen  if  the  upper  lip  is. 
everted,  and  the  mucoua  membrane  is  removed  from  the  side  of  the 
frtenuni  of  the  lip.  It  arises  below  the  nose  from  a  depression  of 
the  upper  jawbone  above  the  roots  of  the  second  incisor  and  canine 
teeth  ;  and  ascends  to  be  inaerled  into  the  septunk  nasi  and  the 
jKJsterior  part  of  the  ala  of  the  nose. 
^"^  Action.  By  drawing  down  and  turning  in  the  edge  of  the  ihlnlcd 

nostril,  it  restores  the  aperture  to  its  usual  aiiu?. 

Muscles  of  the  Eyeliiis.  Tlie  musclea  of  tlie  eyelids  and  eye- 
brow are  four  in  number,  Viz.  orbicularis  palpebrarum,  comigator 

*  Musclea  of  the  nose.  1.  FframidBlia  atai.  2.  Commoa  elevator  of  the 
tuwe  and  lip.  3,  CompreBiar  naris.  t  and  5.  The  two  alipa  of  the  dilatator 
naris.     9.  UepiesBor  aUe  mui,     7.  Orbicularis  oria,  attached  to  tbe  Beptitai 
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Bupercilii,  levator  palpebrss  enperioris,  and  tensor  tarsi  •  :  the  two 
latter  are  dissected  in  the  orbit,  and  will  be  described  with  it. 

The  ORBICULARIS  PALPEBRARUM  (fig.  6,  ^  is  the  sphincter  muscle  OrbicolarU 
closing  the  opening  between  the  eyelids.    It  is  a  flat  and  thin  layer,  SSk^**' 
which  extends  from  the  margin  of  the  lids  beyond  the  circumfer- 
ence of  the  orbit.    From  a  difference  in  the  characters  of  the  fibres, 
a  dix-ision  has  been  made  of  them  into  two  parts— outer  and  inner.  *^o  P"*** 

The  external  fibres  (orbital  part),  the  best  marked,  are  fixed  only  Orbital  or 
at  one  point,  viz.,  the  inner  angle  of  the  orbit.  This  attacliment 
(origin)  is  connected  with  the  surface  and  borders  of  the  small  internally, 
tendo  palpebranim ;  above  that  tendon  with  the  nasal  process  of 
the  npi>er  maxillary,  and  the  internal  angular  process  of  the  frontal 
bone  ;  and  below  the  tendon  with  the  superior  maxillary  bone,  and 
the  margin  of  the  orbit.  From  this  origin  the  fibres  are  directed 
outwards,  giving  rise  to  ovals,  which  lie  side  by  side,  and  increase 
in  size  towards  the  outer  edge  of  the  muscle  where  they  project 
l»cyon(l  the  margin  of  the  orbit. 

Tlie   internal  fibres  (palpebral  part),  paler  and  finer  than  the  internal  or 
outer,  occupy  the  eyelids,  and  are  fixed  at  both  the  outer  and  inner  ^^^ 
angles  of  the  orbit.     Internally  (origin)  they  are  united  with  the  attached  at 
tendo  palpebranim,  and  externally  (insertion)  with  the  external  ^^  ^^^' 
tarsal  ligament  and  the  malar  bone,  and  some  few  may  blend  with 
the  orbital  part.    Close  to  the  cilia  or  eyelashes  the  fibres  fonn  a  Ciliary 
small  pale  bundle,  which  is  sometimes  called  ciliary,  "*  ^' 

Tlie  muscle  is  subcutaneous ;  and  its  circumference  is  blended  Connection 
above  with  the  occipito-frontalis.  Beneath  the  upper  half  of  the  v^^- 
orbicularis,  an  it  lies  on  the  margin  of  the  orbit,  is  the  corrugator 
siipercilii  muscle  with  the  supra-orbital  vessels  and  nerve  ;  and 
beneath  the  lower  half  is  part  of  the  elevator  of  the  upper  lip. 
The  outer  fibres  are  joined  occasionally  by  slips  to  other  contiguous 
muscles  below  the  orbit. 

Action,  The  inner  fibres  cause  the  lids  to  approach  each  other.  Use  of  inner 
shutting  the  eye ;  and  in  forced  contraction  the  outer  commissure 
is  d^a^\^l  inw^ards.    In  closure  of  the  eye  the  lids  move  unequally 
— the  upper  being  much  depressed,  and  the  lower  slightly  elevated 
aiid  moved  horizontally  inwards. 

AMien  the  outer  fibres  contract,  the  eyebrow  is  depressed,  and  the  outer  abres. 
skill  over  the  edge  of  the  orbit  is  raised  around  the  eye,  so  as  to 
protect  the  l)all.    Elevation  of  the  upper  lip  follows  contraction  of 
the  outer  part  of  the  orbicularis,  in  consequence  of  fibres  being 
prolonged  to  the  levator  labii  superioris. 

The  coRRroATOR  suPERCiLii  is  beneath  the  orbicularis,  near  the  Corroator 
inner  angle  of  the  orbit    Its  fibres  arise  from  the  inner  part  of  the  ^^ 
superciliary  ridge  of  the  frontal  bone,  and  are  directed  outwards  to 
join  the  orbicular  muscle  about  the  middle  of  the  orbital  arch.     It  blends  with 
is  a  short  muscle,  and  is  distinguished  by  the  closeness  of  its  fibres,  ^'^^^cularis. 

Action,  It  draws  inwards  and  downwards  the  mid-part  of  the  Use. 

*  The  tensor  tarsi  muscle  (p.  49)  is  sometimes  described  as  a  part  of  the 
orbicularis. 
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uyebrow,  wrinkling  verUcaJly  the  sbin  near  the  nose, 
that  outnde  its  point  of  inaertion. 

MoacLES  OP  THE  MouTH.  The  muBcIes  of  the  aperture  of  the 
montli  coneiat  of  a  ephiiicrter  ;  an  elevator  of  the  upper  lip  and 
angle  of  the  mouth  ;  an  elevator  and  depressor  of  the  lower  lip 
and  angle  of  the  mouth ;  and  retractors  of  the  comer.  Lastlj,  a 
ividc  muacle  of  the  cheek  cloaea  the  apace  between  the  jawa. 


Fig.  a* 


,t  The  OBBictiLARis  ORIS  HUSCLB  (fig.  6,  ")  Hiuiounds  the  opening 
of  the  month,  and  is  united  with  the  several  muscles  acting  on  that 
aperture.  It  conwsts  of  two  parta,  inner  and  outer,  which  differ  in 
the  appearance  and  arrangement  of  the  fibres,  like  the  aphincter 
mnscle  of  the  ^elida. 

The  inner  part  (flg.  5,'),  whoae  fibres  ore  pale  in  colour  and  fine 
in  texture,  forms  a  rotmded  thick  faRciciilitg,  which  correapondB 

'  with  the  red  margin  of  the  lip.  Tlie  fibrw  <>f  this  portion  of  the 
muscle,  unattached  to  hone,  blend  with  the  buccinator  at  the  comer 
of  the  mouth,  and  some  pass  from  lip  to  lip. 

The  outer  ptirt  ia  thin,  wide,  and  more  irregular  in  form,  and  is 
connected  with   the  subjacent  bone,  bcside>i  its  union  with  the 


*  1.  Ocapilo-frontalia,  ai 


r  bellj ;  4.  PoBterior>1lj.     2.  OrUcnlaiu 


r  kbii  saperioriB.  7.  ZygamaticoB  minor  <too  Urge).  S.  Z^go- 
maucni  major.  S.  Biioriiu.  10.  Maneter.  11.  OrbicultmH  aria.  12. 
ItaprwKO'  Ubii  infuiorii.  13.  Depreaur  inguli  oris. 
t  Lerator  angali  orii. 
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^idjaoent  miucles.  In  the  upper  lip  it  is  attached,  on  each  side  of 
the  middle  line,  by  one  slip  (naso-labial)  to  the  back  of  the  septum 
of  the  nose  (fig.  5,  ^) ;  and  by  a  tliin  stratum  to  the  outer  surface 
of  the  upper  jaw,  opposite  the  canine  tooth,  and  external  to  the 
•depressor  of  tlie  wing  of  the  nose.  In  the  lower  lip  it  is  fixed  on  fixed  to  nose 
«ach  side  into  the  inferior  jawbone,  opposite  the  canine  tooth,  JJ^^*^" 
external  to  the  levator  labii  inferioris  muscle.  To  see  these  attach- 
ments the  lip  must  be  everted,  and  the  mucous  membrane  carefully 
raised. 

The  inner  margin  of  the  muscle  is  free,  and  bounds  tlie  aperture  Connec 
of  the  mouth  ;  wliilst  the  outer  edge  blends  with  the  different    ^^^ 
muscles  that  elevate  or  depress  the  lips  and  the  angle  of  the  mouth. 
Beneath  the  orbicularis  in  each  lip  is  the  coronary  artery,  with  the 
mucous  membrane  and  the  labial  glands. 

Action,  Both  parts  of  the  muscle  contracting,  the  lips  are  pressed  Use  of  both 
together  and  projected  forwards,  and  the  apertm^  of  the  mouth  is  ^'"**' 
diminished  transversely  by  the  approximation  of  the  comers  towards 
«ach  other. 

The  inner  fibres  acting  alone  will  turn  inwards  the  red  part  of  Inner  alone, 
the  lip,  and  diminish  the  width  of  the  buccal  opening. 

The  outer  fibres  press  the  lips  against  the  dental  arches,  the  free  Outer  alone 
edges  being  protruded  and  somewhat  everted.    At  the  same  time 
the  centre  part  of  the  nose  is  depressed  and  the  chin  raised  by 
means  of  tlie  fleshy  slips  connected  witli  those  parts. 

The    LEVATOR   LABII  SUPERIORIS  (fig.  6,  *)  CXtcuds  vertically  from  Elevator  of 

the  lower  margin  of  the  orbit  to  the  orbicularis  oris.    It  arises  from  ^^^^  ^* 
the  upper  maxillary  and  malar  bones  above  the  infra-orbital  fora- 
men, and  blends  inferiorly  with  the  orbicularis  oris.    Near  the  orbit 
the  muscle  is  overlapped  by  the  orbicularis  palpebrarum,  but  below 
that  spot  it  is  subcutaneous.    By  its  inner  side  it  joins  the  common  Connec- 
elevator  of  the  ala  of  the  nose  and  upper  lip  ;  and  to  its  outer  side  ****"**• 
lie  the  zygomatic  muscles,  the  small  one  joining  it.     Beneath  it  are 
the  infra-orbital  vessels  and  nerve. 

Action.  By  the  action  of  this  muscle  the  upper  lip  is  raised,  and  Use 
the  skin  of  tlie  cheek  is  bulged  below  the  eye. 

The  DEPRESSOR  LADII  INFERIORIS  (fig.  6,  ^')  is  opposite  the  elevator  Depressor  of 
of  the  upper  lip,  and  has  much  yellow  fat  mixed  with  its  fibres.  ^^^^  ^ 
The  muscle  has  a  wide  origin  from  a  depression  on  the  front  of  the 
lower  jaw,  reaching  backwards  from  near  the  symphysis  to  a  little  f* 

beyond  the  hole  for  the  labial  vessels  and  nerve  ;  ascendmg  thence 
it  is  united  with  tlie  orbicularis  in  tlie  lower  lip.    Its  inner  border  is  in  the 
joins  the  muscle  of  the  opposite  side  above,  and  its  outer  is  over-  "hhu    ^ 
lapped  below  by  the  depressor  anguli  oris. 

Action,  If  one  muscle  contracts,  tlie  half  of  the  lip  of  the  same  Use. 
8ide  is  depressed  and  everted ;  but  by  the  use  of  both  muscles,  the 
whole  hp  is  lowered  and  turned  outwaids,  and  rendered  tense  at 
tlie  centre. 

The  LEVATOR  LABII  INFERIORIS  (levator  menti)  is  a  small  muscle  Elevator  of 
on  the  side  of  the  fra*num  of  the  lower  lip,  which  is  opposite  the 
depressor  of  the  ala  of  the  nose  in  the  upper  lip.    When  the  Up 
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Use. 


Elevator  of 
the  angle 


joins 
depressor. 

Use. 


Depressor  of 
angle. 


Use. 


Zygomatic 
muscles ; 


large  ami 
small. 

Use. 


Risorins 
■Ascle. 


Use. 


Buccinator 
muscle. 

Origin. 


Insertion  at 
comers  of 
the  month. 


has  been  everted  and  the  mucous  membrane  removed,  tlie  muscle 
will  be  seen  to  arise  from  a  fossa  near  the  symphysis  of  the  lower 
jaw,  and  to  descend  to  its  insertion  into  the  integument  of  the  cliin. 
Its  position  is  internal  to  the  depressor  of  the  lip  and  the  attach- 
ment of  the  orbicularis. 

Action,  It  indents  the  skin  of  the  chin  opposite  its  insertion,  and 
assiflts  in  raising  the  U>wer  lip. 

The  LEVATOR  ANGULi  ORIS  (fig.  6,  f)  has  well-marked  fibres,  and  is 
partly  concealed  by  the  levator  labii  superioris.  Arising  from  the 
canine  fossa  beneath  the  infra-orbital  foramen,  its  fibres  spread  out 
towards  the  angle  of  the  mouth  where  they  are  superficial  to  the 
buccinator,  and  mix  witli  the  rest  of  the  muscles,  but  the  greater 
number  are  continued  into  the  depressor  angiili  oris  and  the  lower 
Hp. 

Action.  Tliis  muscle  elevates  the  comer  of  the  mouth,  and  acts 
as  an  antagonist  to  the  depressor. 

The  DEPRESSOR  ANGi'Li  ORIS  (fig.  G, ")  is  triangular  in  shape;  it 
arises  from  the  oblique  line  on  the  outer  surface  of  the  lower  jaw, 
and  ascenduig  to  the  angle  of  the  mouth,  its  fibres  are  prolonged 
into  the  elevator  of  the  angle.  The  muscle  conceals  the  labial  branch 
of  the  inferior  dental  vessels  and  nerve.  At  its  origin  the  depressor 
is  united  with  the  platysma  myoides,  and  near  its  insertion  with 
the  risorius  muscle. 

Action,  The  angle  of  the  month  is  drawn  downwards  and  back- 
wards by  it,  as  is  exemjilified  in  a  sorrowful  cotuitenance. 

Tlie  ZYGOMATIC  MUSCLES  (fig.  G)  are  directed  obliquely  from  the 
arch  of  the  same  name  towards  the  angle  of  the  mouth  and  the 
upper  lip.  One  is  longer  and  larger  than  the  other ;  they  are  there- 
fore named  major  and  minor. 

Tlie  zygoniaticus  major^^  arises  from  the  outer  part  of  the  malar 
bone,  and  is  inserted  into  the  angle  of  the  mouth. 

The  zygoTtiaticus  minor^  is  attached  to  the  malar  bone  anterior  to 
the  other,  and  blends  with  the  fibres  of  the  special  elevator  of  the 
upper  hp. 

Action,  llie  large  muscle  inclines  upwards  and  backwards  the> 
comer  of  the  mouth  ;  and  the  small  one  assists  the  levator  labii 
superioris  in  raising  the  upper  lip. 

The  RISORIUS  MUSCLE  (Santorini)  (fig.  G,')  is  a  thin  and  narrow 
bundle  of  fibres,  sometimes  divided  into  two  (»r  more  parts,  wliich 
arises  externally  from  the  fascia  over  the  masseter  muscle,  and  is. 
connected  intemally  with  the  apex  of  the  deiu-essor  anguli  oris. 

Action,  The  use  of  this  muscle  is  indicated  bv  its  name,  as  it 
retracts  the  comer  of  the  mouth  in  laughing. 

The  BUCCINATOR  (fig.  G,'^)  is  the  flat  and  thin  muscle  of  the  cheek, 
and  occupies  the  interval  between  the  jaws.  The  nuiscle  arises  from 
the  outer  surface  of  the  alveolar  borders  of  the  upper  and  lower 
maxillfls,  as  far  forwards  in  each  as  the  first  molar  tooth  ;  and  in 
the  inter\'al  between  the  jaws  behind  it  is  attached  to  a  band  of 
fascia — the  pterygo-maxillarj'  ligament.  From  the  origin  the  fibres, 
are  directed  forwards  to  the  angle  of  the  mouth,  where  they  mix 
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with  the  otiier  muscles  and  with  both  parts  of  the  orbicularis  ;  and 
as  some  of  the  central  tibres  descend  to  the  lower  lip  whilst  others 
ascend  to  the  upper  lip,  a  decussation  takes  place  at  the  comer  of 
the  mouth. 

On  the  cutaneous  siuf  ace  of  the  buccinator  are  the  different  muscles  Parts  in  con> 
converging  to  the  angle  of  the  mouth ;  and  crossing  the  upper  part  *®^*  ^^***  ^' 
is  the  duct  of  the  parotid  gland,  wliich  perforates  the  muscle  oppo- 
site the  second  upper  molar  tooth.  Internally  the  muscle  is  lined 
by  the  mucous  membrane  of  the  mouth,  and  externally  it  is  covered 
by  a  fascia  (bucco-pharyiigeal)  that  is  continued  to  the  pharynx. 
By  its  intermaxillary  origin  the  buccinator  corresponds  with  the 
attachment  of  the  superior  constrictor  of  the  pharynx. 

Action.  By  one  muscle  the  comer  of  the  mouth  is  retracted,  and  Use  on  ap<?r- 
the  cheek  wrinkled.      By  the  action  of  both  the  aperture  of  the       ' 
mouth  is  widened  transversely. 

In  mastication  the  cheek  is  pressed  by  the  muscular  contraction  on  cheek. 
against  the  dental  arches,  when  the  corner  of  the  mouth  is  fixed  by 
the  sphincter. 

In  the  expulsion  of  air   from   the   mouth,  as  in  whistling,  the  in  expellinj: 
muscle  is  contracted  so  as  to  prevent  bulging  of  the  cheek  ;  but  in  "  ^' 
tlie  use  of  a  blow-pipe  it  is  distended  over  the  volume  of  air  con- 
tained in  the  mouth,  and  drives  out  a  continuous  stream  of  air  by 
its  contraction. 

The  VESSELS  OF  TJiE  fa<:e  (Hg.  17)  are  the  facial  and  transverse  Arteries  of 
facial   arteries  with  tlieir  accompanying  veins.     The   arteries  are  ^^®  '^^''• 
branches  of  tlie  external  carotid  ;  and  the  facial  vein  is  received 
into  the  internal  jugular  trunk. 

The  facial  artery  (fig.  17,/),  a  branch  of  the  carotid,  emerges  Facial 
from  the  neck,  and  appears  on  the  lower  jaw  anterior  to  the  masseter  ^^^'^y  • 
muscle.     From  tliis  point  the  artery  ascends  in  a  tortuous  manner, 
near  the  angle  of  the  mouth  and  the  side  of  the  nose,  to  the  inner 
angle  of  the  orbit,  where  it  anastomoses  with  the  ophthalmic  arten*. 
The  course  of  the  vessel  is  comparatively  superficial  in  the  mass  of  course, 
fat  of  the  inner  part  of  the  cheek.     At  first  it  is  concealed  by  the 
platysma  wliilst  crossing  the  jaw,  but  this  thin  muscle  does  not  and  connec- 
prevent  pulsation  being  recognised  during  life ;  and  near  the  mouth  ''^°*- 
the  large  zygomatic  muscle  is  superficial  to  it.    The  vessel  rests 
suc-cessively  on  the  lower  jaw,  buccinator  muscle,  elevator  of  the 
angle  of  the  mouth,  and  elevator  of  the  upper  lip.     Accompanying 
the  artery  is  the  facial  vein,  wliich  is  nearly  a  straight  tube,  and 
lies  to  the  outer  side. 

Branches.  From  the  outer  side  of  the  vessel  unnamed  branches  Plan  of  the 
are  furnished  to  tlie  muscles  and  integuments,  some  of  which  anas-  ^""*^^»^*- 
tomose  with  the  transverse  facial  arterj-.     From  the  inner  side  are 
given  the  following  branches  : — 

The  inferior  labial  branch  (^)  runs  inwards  beneath  the  depressor  inferior 

ang^li  oris  muscle,  and  is   distributed  between  the  lower  lip  and 

chin  ;  it  communicates  with  the  inferior  coronary,  and  with  the  labial 

branch  of  the  inferior  dental  artery. 

Coronary  branches  (r  and  «).     There  is  one  for  each  lip  (superior  Two 

coronary' 
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and  inferior),  which  arise  together  or  separately  from  the  facial, 
and  are  directed  inwards  between  tlie  orbicular  muscle  and  the 
mucous  membrane  of  the  lip,  till  they  inosculate  with  the  corres- 
ponding branches  of  the  opposite  side.  From  the  arterial  arches 
thus  formed,  offsets  are  supplied  to  the  lips  and  labial  glands.  From 
the  arch  in  the  upper  lip  a  branch  is  given  to  each  side  of  the  septum 
of  the  nose, — artery  of  the  septum. 

The  lateral  nasal  branch  (jo)  arises  opposite  the  ala  nasi,  and 
passes  beneath  the  levator  labii  superioris  alieque  nasi  to  the  side  of 
the  nose,  where  it  anantomoses  with  the  internal  nasal  branch  of 
the  ophthalmic  arterj*. 

Tlie  angular  branch  (o)  is  the  terminal  twig  of  the  facial  artery  at 
the  iimer  angle  of  tlie  urhit,  and  joins  with  a  branch  (external  nasal) 
of  the  ophthalmic  arter}-. 

The  facial  vein  t'ouimencos  at  the  root  of  the  nose  in  a  small 
vein  named  angular  (p.  6).  It  then  crosses  over  the  elevator  of  the 
upper  lip,  and  separating  from  the  artery,  courses  beneath  the  large 
zygomatic  muscle  to  tlie  side  of  the  jaw.  Afterwards  it  has  a  short 
course  in  the  neck  to  join  the  internal  jugular  vein. 

Branches.  At  the  inner  side  of  the  orbit  it  receives  veins  from 
the  lower  eyelid,  {inferior  palpebral)  and  from  the  side  of  the  nose. 
'  Below  the  orbit  it  is  joined  by  the  infra-oi'lntal  vein^  also  by  a  large 
branch,  anterior  internal  nmxillary^  that  comes  from  the  pterygoid 
region  ;  and  thence  to  its  termination  by  veins  corresponding  with 
the  branches  of  the  artery  in  the  face  and  neck. 

The  transverse  facial  artery  (fig.  17)  is  a  branch  of  the  temporal, 

facial  arterj-.  ^^^  appears  in  the  face  at  tlie  anterior  border  of  the  parotid  gland. 

It  lies  by  the  side  of  the  parotid  duct,  with  branches  of  the  facial 

nerve,  and  distributes  ofEsets  to  the  muscles  and  integuments  ;  some 

branches  anastomose  with  the  facial  artery. 

Dissection.  The  parotid  gland  in  front  of  the  ear  may  be  next 
displayed.  To  see  the  gland,  raise  the  skin  from  tlie  surface  towards 
the  ear  by  means  of  a  cut  from  the  base  of  the  jaw  to  the  anterior 
border  of  the  stemo-mastoid  muscle  ;  this  cut  may  be  united  with 
that  made  for  the  dissection  of  the  posterior  muscle  of  the  ear.  A 
strong  fascia  covers  the  gland,  and  is  connected  above  and  beliind 
to  the  zygomatic  arch  and  the  cartilage  of  the  ear,  but  is  continued 
over  the  face  in  front ;  this  is  to  be  removed,  so  that  the  gland  may 
be  detached  slightly  from  the  parts  around.  The  great  auricular  nerve 
will  be  seen  ascending  to  the  lobe  of  the  ear  ;  and  one  or  two  small 
glands  rest  on  the  surface  of  the  parotid. 

The  PAROTID  (fig.  16,  *•)  is  the  largest  of  the  salivary-  glands.  It 
occupies  the  space  between  the  ear  and  the  lower  jaw,  and  is  named 
from  its  position.  Its  excretory  duct  enters  the  mouth  through  the 
middle  of  the  cheek. 

The  shape  of  the  gland  is  irregular,  and  is  determined  somewhat 
by  the  bounding  parts.     Thus  inferiorly,  where  there  is  not  any 
resisting  structure,  the  parotid  projects  into  the  neck,  and  comes 
into  close  proximity  ^-ith  the  sub-maxillary  gland,  though  separated 
connections;  from  it  by  a  process  of  the  cervical  fascia ;  a  line  from  the  angle 
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of  the  jaw  to  the  sterno-mastoid  muscle  marks  usually  the  extent  of 
the  gland  m  this  direction.  Above,  the  parotid  is  limited  by  the 
aE}'gomatic  arch  and  the  temporal  bone.  Along  the  posterior  part 
the  sterno-mastoid  muscle  extends ;  but  anteriorly  the  gland  projects 
somewhat  on  the  face,  and  in  this  direction  a  small  accessory  part,  accessoo* 
socia  parotidis,  in  prolonged  from  it  over  the  massetcr.  ^^^' 

Connected  with  the  anterior  border  is  the  excretory  duct— duct  The  dnot 
of  Stenson  (ductus  Stenonis,  fig.  17),  which  crosses  the  masseter  JJJSith*- 
below  the  90cia  parotidis,  and  perforates  the  cheek  obliquely  opposite 
the  second  molar  tooth  of  the  upper  jaw.    The  duct  lies  between 
the  transverse  facial  arterj'  and  some  branches  of  the  facial  nerve, 
the  latter  being  below  it.    A  line  drawn  from  the  meatus  auditoriuR 
to  a  little  below  the  nostril  would  mark  the  level  of  the  duct  in  the 
face  ;  and  the  central  point  of  the  line  would  be  opposite  the  open- 
ing into  the  mouth.    The  length  of  the  duct  is  about  two  inches  jtg  length 
and  a  half ;  and  its  capacity  is  large  enough  to  allow  a  small  probe  ^*l  **«• 
to  pass,  but  the  opening  into  the  mouth  is  much  less. 

The  cutaneous  surface  of  the  parotid  is  smooth,  and  one  or  two  surface  <>r 
lymphatic  glands  are  seated  on  it ;  but  from  the  deep  part  processes  s^^^- 
are  sent  into  the  inequalities  of  the  space  between  the  jaw  and  the 
mastoid  process. 

IMssection.  By  removing  with  caution  the  parotid  gland,  the  hollows  Digsection 
that  it  fills  will  come  into  view :  at  the  same  time  the  dissector  will  ^^^  ^*^^* 
see  the  vessels  and  nerv'es  that  pass  through  it.  An  examination  of 
the  processes  of  the  gland,  and  of  the  number  of  important  vessels 
and  nerves  in  relation  with  it,  will  demonstrate  the  dangers  attend- 
ing any  operation  on  it.  Tlie  duct  may  be  opened,  and  a  pin  may 
be  passed  along  it  to  the  mouth,  to  show  the  diminished  size  of  the 
aperture. 

Two  large  processes  of  the  gland  extend  deeply  into  the  neck.  Deepvart 
One  dips  behind  the  styloid  process,  and  projects  beneath  the  j./4.* 
mastoid  process  and  sterno-mastoid  muscle,  whilst  it  reaches  also 
the  deep  vessels  and  nerves  of  the  neck.  The  other  piece  is  situate 
in  front  of  the  styloid  process ;  it  jiasses  into  the  glenoid  hollow 
behind  the  articulation  of  the  lower  jaw,  and  sinks  beneath  the  ramus 
of  that  bone  along  the  internal  maxillar>-  artery. 

Passing  through  the  middle  of  the  gland  is  the  external  carotid  Vessels  and 

artery,  which  ascends  beliind  the  ramus  of  the  jaw,  and  fiu-nishes 

the  auricular,  superficial  temporal,  and  internal  maxillary  branches. 

Superficial  to  tlie  artery  Hes  the  tnmk  fonned  by  the  junction  of 

the  temporal  and  internal  maxillary  veins,  from  which  the  external 

jugular  vein  springs  ;    and   this  common    trunk,   receiving  some 

veins  from  the  parotid,  is  connected  with  the  internal  jugular  vein 

by  a  branch  through  the  gland.°     Crossing  the  gland  from  behind  nenesiutlie 

gland. 
*  Oftentimes  there  is  a  different  arrangement  of  these  veins.  In  such  case 
tlie  external  jagnlar  is  continued  from  the  occipital  (half  or  all)  and  x^osierior 
aariciilar  veins ;  whilst  the  temporal  and  internal  maxillary  veins  unite  to 
form  a  trunk  (temporo-maxillary),  ^hich  receives  the  facial  below  the  jaw, 
and  opens  into  the  internal  jugular  vein  opposite  the  upper  border  of  the 
thyimd  cartilage.  When  this  condition  exists,  the  tempore -maxillary  vein 
the  external  carotid  artery. 
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forwards  is  the  trunk  of  the  facial  nen-e,  which  posses  over  the 
arterj',  and  diHtributcK  its  branches  through  the  parotid.  The 
superficial  temporal  branch  of  the  inferior  maxillary  nerve  lies 
above  the  upper  part  of  the  glandular  mass;  and  o&ets  of  the 
great  auricular  nerve  pierce  the  gland  at  the  lower  part,  and  join 
the  facial. 

The  structure  of  the  parotid  resembles  that  of  the  other  salivary 
glands.  The  glandular  mass  is  divided  into  immerous  small 
lobules  by  intervening  processes  of  fascia ;  and  each  lobule 
consists  of  a  set  of  the  fine  closed  saccular  extremities  of  the 
excretory  duct,  wliich  are  lined  by  flattened  and  nucleated  epi- 
thehum,  and  surrounded  by  capillary  vessels.  These  little  sacs 
form  by  their  aggregation  the  mass  of  each  lobule. 

From  the  lobules  issue  small  ducts,  which  unite  to  form  larger 
tubes,  and  finally  all  the  ducts  of  the  gland  are  collected  into 
one.  The  coimnon  duct  (duct  of  Stenson)  is  composed  of  an 
external  fibrous  coat,  consisting  of  wliite  and  elastic  fibres  ;  and  of 
an  internal  mucous  coat  which  is  clothed  with  columnar  epithelium. 
Tlie  parotid  receives  its  arteries  from  the  external  carotid  ;  and 
its  iitrves  from  the  sympathetic,  auriculo-temporal  of  the  fifth, 
facial,  and  great  auricular.     Its  hjmphutics  join  those  of  the  neck. 

Two  or  three  small  molar  glaruJs  lie  along  the  origin  of  tlie 
buccinator,  and  open  into  the  month  near  the  last  molar  tootli  by 
separate  ducts. 

Cartilages  of  thk  Nose  (fig.  7).  These  close  the  anterior  nasal 
aperture  in  the  skeleton,  and  form  part  of  the  outer  nose  and  tlie 

septum.  They  are  five  in  number,  two  on  each 
side — lateral  cartilage  and  cartilage  of  the  aper- 
ture ;  together  with  a  central  one,  or  the  car- 
tilage of  the  septum  of  the  nose.  Only  Uie 
lateral  cartilages  are  seen  in  tliis  stage  of  the 
dissection. 

Dissection.  The  lateral  cartilages  will  be  seen 
when  the  nuiscular  and  fibrous  structure  of  the 
left  side  of  the  nose,  and  the  skin  of  the  lower 
part  of  the  nostril  of  the  same  side,  have  been 
taken  away.  By  turning  aside  the  lateral  car- 
tilages the  septal  one  will  appear  in  the  middle 
line. 

The  upper  lateral  cartilage  (fig.  7,  ')  is  flat- 
tened, and  is  somewhat  triangular  in  form.  Posteriorly  it  is  at- 
tached to  the  nasal  and  upper  maxillary  bones  ;  and  anteriorly  it 
meets  the  one  of  the  opposite  side  for  a  short  distance  above,  but 
the  two  are  separated  below  by  an  interval,  in  which  the  cartilage 
of  the  septum  appears.  Inferiorly  the  lateral  cartilage  is  contiguous 
to  the  cartilage  of  the  aperture,  and  is  connected  to  it  by  fibrous 
tissue. 

*  Lateral  cartilages  of  the  nose.  1.  Triangular  septal  cartilage.  2.  Upper 
lateral  cartilage.  3.  Lower  lateral,  or  the  cartilage  of  the  apertare,  the 
outer  part.     4.  Inner  part  of  the  cartilage  of  the  aperture.     5.  Nasal  bone. 
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The  cartilage  of  the  aperture  (fig.  7)   forms  a  ring  around  the  xuc  lower 
opening  of  the  nose  except  behind.     It  has  not  any  attachment  *"^T2^* 
directly  to  bone  ;  but  it  is  united  above  to  the  lateral  cartilage  by  -^^^  inserted 
fibrous  tissue,  and  below  with  the  dense  teguments  fonning  the  into  bone, 
margin  of  the  aperture  of  the  nostril. 

The  part  of  the  cartilage  Q)  which  bounds  the  opening  exter-  One  part 
nally,  is  narrow  and  pointed  l>eliind,  where  it  ends  in  two  or  three  **"      * ' 
small  pieces  of  cartilage — cartilagines  minores  vel  se^anwidem  ;  but  cartilages; 
swells  out  in  front  where  it  touches  its  fellow,  and  forms  the  apex 
of  the  nose. 

Tlie  innei'  part  ("*)  projects  bacrkwards  along  the  septum  of  the  another  in- 
nose  nearly  to  the  superior  maxillary  bone  ;  it  assists  in  the  for-        ^^^^' 
matiun  of  the  partition  between  the  nostrils,  and  extends  below  the 
level  of  the  septum  nasi. 

Tlie  ApPKNDA(iES  OF  THE  Eye  include  the  eyebrow,  the  eyelid,  Appendages 
and   the  lacluymal  apparatus.     Some  of  these  can  lie  examined  **     *  *^*' 
now  on  the  opposite  side  of  the  face.    The  apparatus  for  the  tears 
will  be  dissected  after  the  orbit  has  been  completed. 

Tlie  eyebrow  (supercilium)  is  a  curved  eminence  just  above  the  Eyebrow. 
■eye,  which  is  placed  over  the  orbital  arch  of  the  frontal  bone.     It 
consists  of  thickened  integimicnts,  and  its  prominence  is  in  part  due 
to  the  subjacent  orbicularis  palpebrarum.    It  is  furnished  with  long 
C'oarse  hairs,  which  are  directed  outwards,  and  towards  one  another. 

The  eyelids  are  two  moveable  semilunar  parts  in  front  of  the  Eyelids. 
eye,  which  can  be  approached  or  separated  over  the  eyeball.    The 
upper  lid  is  the  largest  and  the  most  moveable,  and  descends  below  Upper 
the  middle  of  the  eyeball  when  the  two  meet ;  it  is  also  pro^'ided  **'^**^  • 
with  a  special  muscle  to  raise  it.    Tlie  interval  between  the  open 
lid8  is  named  fiasura  palpebrarum.     Externally  and  internally  they 
^kie  united  by  a  commissure  or  canthus. 

The  free  margin  is  thicker  than  the  rest  of  the  lid,  and  is  semi-  shai^  of 
lunar  in  form  ;  but  towards  the  inner  side,  about  a  quarter  of  an 
inch  from  the  commissure,  it  becomes  straighten     At  the  spot  Papiii*. 
where  the  two  parts  join  is  a  small  wliite  eminence  (fig.  13,  *),  the 
papilla  lachrymaUs;  and  in  this  is  the  punctum  lachrymale^  or  the  Punctum. 
opening  of  the  canal  for  the  tears. 

This  margin  is  provided  anteriorly  with  the  eyelashes,  and  near  Hairs  ami 
the  posterior  edge  with  a  row  of  small  openings  of  the  Meibomian  *i*^""^- 
glands :  but  both  the  cilia  and  the  glands  are  absent  from  the  part  of 
the  lid  wliich  is  internal  to  the  opening  of  the  punctum  lacluymale. 
Tlie  free  margin  of  each  lid  is  sharp  at  the  anterior  edge  where  it  Edge  sloped. 
touches  its  fellow  ;  but  is  sloped  at  the  posterior,  so  as  to  leave  an 
interval  between  it  and  the  eyeball  for  the  passage  inwards  of  fluid. 

The  eyelashes  (cilia)  are  two  or  more  rows  of  curved  hairs,  which 
are  fixed  into  the  anterior  edge  of  the  free  border  of  the  Ud  ;  they  Eyelaslics. 
are  largest  in  the  upper  lid,  and  diminish  in  length  from  the  centre 
towards  the  sides.    The  ciha  are  convex  towards  one  another,  and 
•cross  when  the  lids  are  shut. 

The  fcSTRUCTURE  OF  THE  Eyelids.     Each  lid  consists  fundament-  Different 
s\\y  of  a  piece  of  cartilage  attached  to  the  bone  by  ligaments.  GJJJ*  *"  ^^^ 
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Superficial  to  this  frnmework  are  the  integuments  with  a  layer 
of  tibres  of  the  orbicularis  palpebranim,  and  beneath  it  the  mucona 
lining  of  the  conjunctiva.  Tlie  upper  lid  includes  also  the  tendon  of 
the  levator  pal  pebne.    Vessels  and  nerves  are  contained  in  the  lids. 

Dissection,  Tlie  student  may  learn  the  structure  of  the  lids  on 
the  left  side,  on  which  the  muscles  are  dissected.  The  bit  of  tow 
or  wool  may  remain  beneath  the  lids ;  and  the  palpebral  part  of 
the  orbicularis  muscle  ia  to  be  thrown  inwards  by  an  incision  around 
the  margin  of  the  orbit.  In  raising  the  muscle  care  must  be  taken 
of  the  thin  membranous  palpebral  ligament  beneath,  and  of  the 
vessels  and  nerves  of  the  lid. 

Orbicularis  palpebrarum.  Tlie  palpebral  fibres  of  this  muscle 
form  a  pale  layer  which  reaches  the  free  edge  of  the  eyelida 
(p.  23).  A  thin  stratum  of  areolar  tissue  without  fat  unites  the 
muscle  with  the  skin. 

The  palpebral  ligament  is  a  stratum  of  fibrous  membrane,  which 
is  continued  from  the  margin  of  the  orbit  to  join  the  lower  or  free 
edge  of  each  tarsal  cartilage.  At  the  inner  part  of  the  orbit  the 
ligament  is  thin  and  loose,  but  at  the  outer  part  it  is  somewhat 
thicker  and  stronger. 

The  tarsal  cartila/jes^  one  for  each  eyelid,  are  elongated  trans- 
versely, and  give  strength  to  the  lids.  Each  is  fixed  internally 
by  the  ligament  of  the  eyelids,  and  externally  by  a  fibrous 
band — external  tarsal  ligament^  to  the  outer  part  of  the  orbit. 
The  margin  corresponding  with  the  edge  of  the  lid  is  free,  and 
thicker  than  the  rest  of  the  cartilage.  On  the  inner  surface  each 
cartilage  is  lined  by  the  mucous  membrane  or  conjunctiva. 

The  cartilages  are  not  alike  in  the  two  lids.  In  the  upper  eyelid, 
where  the  cartilage  is  largest,  it  is  crescentic  in  shape,  and  is  about 
half  an  inch  wide  in  the  centre  ;  and  to  its  fore  part  the  tendon 
of  the  levator  palpebrte  is  attached.  In  the  lower  lid  the  cartilage 
is  a  narrow  band,  about  two  lines  broad,  with  borders  nearly  straight. 

Ligament  of  the  eyelids  (tendo  palpebranun,  internal  tarsal  liga- 
ment) is  a  small  fibrous  band  at  the  inner  part  of  the  orbit,  which 
serves  to  fix  the  lids,  and  is  attached  to  the  anterior  margin  of  the 
lachrymal  groove  in  the  upper  jaw.  It  is  about  a  quarter  of  an 
inch  long,  and  divides  into  two  processes,  which  are  united  with 
the  tarsal  cartilages,  one  to  each.  This  ligament  crosses  the  lachry- 
mal sac,  to  which  it  gives  a  fibrous  expansion  ;  and  the  fleshy 
fibres  of  the  orbicularis  palpebrarum  arise  from  it. 

The  Meibomian  glandn  or  follicles  are  placed  in  grooves  on  the 
ocular  surface  of  the  tarsal  cartilages.  They  extend,  parallel  to 
one  another,  from  the  thick  towards  the  opposite  margin  of  the 
cartilage  ;  and  their  number  is  about  thirty  in  the  upper,  and 
twenty  in  the  lower  lid.  The  apertures  of  the  glands  open  in  a 
line  on  the  free  border  of  the  lid  near  the  posterior  edge. 

Each  gland  is  a  small  yellowish  tube,  closed  at  one  end,  and 
having  minute  lateral  caecal  appendages  connected  with  it.  Each 
contains  a  sebaceous  secretion,  and  is  lined  by  flattened  epithelium. 

If  the  palpebral  ligament  be  cut  through  in  the  upper  lid,  the 
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tendon  of  the  levator  palpebras  will  be  seen  to  be  inserted  into  the  levator 
fore  part  of  the  tarsal  cartilage  by  a  wide  aponeurotic  expansion.     I**P«^»»- 

The  eoiyunctivay  or  the  mucous  membrane,  lines  the  interior  of  the  Huoona 
eyelids,  and  covers  the  anterior  part  of  the  ball  of  the  eye.    Inside  ""**"*  ^  "* 
the  lids  it  is  inseparably  united  to  the  tarsal  cartilages,  and  has 
numerous  fine  papillae.   At  the  free  margin  of  the  lid  this  membrane 
joins  the  conmion  integuments.    Through  the  lachrymal  canals  and 
sac  it  is  continuous  with  the  pituitary  membrane  of  the  nose. 

At  the  inner  commissure  of  the  eyelids  the  conjunctiva  forms  a  forms 
prominent  and  fleshy-looking  body — caruncula  IctckrymalU^  (fig.  **""*<^^ 
13,  ^)  which  contains  a  group  of  mucous  follicles,  and  has  a  few 
minute  hairs  on  its  surface.    External  to  the  caruncle  is  a  small  and  con- 
vertical  fold  of   the  mucous  membrane— ^/ica  semilunaris ;  this  ^^^^  ^ 
extends  to  the  ball  of  the   eye,  and  represents  the  membrana 
nictitans  of  birds. 

Bloodvessels  of  the  eyelids.    The  arteries  of  the  eyelids  are  fur-  Artaries  of 
nished  by  the  ophthalmic  artery,  and  come  from  the  palpebral  and  ^^^ 
lachrymal  branches  :-— 

The  palpebral  arteries,  one  for  each  eyelid,  run  outwards  from  Palpebral 
the  inner  canthus,  Ipng  between  the  tarsal  cartilage  and  the  tendon 
of  the  special  elevator  in  the  upper  lid,  and  between  the  cartilage 
and  the  palpebral  ligament  in  the  lower  lid  ;  and  they  anastomose 
externally  with  the  lachr^-mal  artery.  From  the  arch  that  each 
forms,  branches  are  distributed  to  the  eyelids. 

The  lachrymal  artery  furnishes  an  ofbet  to  each  lid  to  form  and  lachry- 
arches  with  the  palpebral  arteries,  and  then  perforates  the  palpebral  °"*^ 
ligament  at  the  outer  part  of  the  orbit  to  end  in  the  upper  lid. 

The  veins  of  the  lids  open  into  the  frontal  and  angular  veins  at  Veina. 
the  root  of  the  nose  (pp.  6,  28). 

The  nerves  of  the  eyelids  are  supplied  from  the  ophthalmic  and  Nerves  of 
facial  nerves.  ^^ 

The  branches  of  the  ophthalmic  nerve  (of  the  fifth)  which  give  from  fifth 
ofi^ts  to  the  upper  lid,  are  the  following :  lachrymal,  near  the 
outer  part ;  suprororhital,  about  the  middle  ;  and  supra^irochUar  and 
tn/ra-trochlear  at  the  inner  side  (pp.  41,  44).  In  the  lower  eyelid, 
about  its  middle,  is  a  palpebral  branch  of  the  superior  maxillary 
trunk  of  the  fifth  nerve. 

Branches  of  the  facial  nerve  (p.  38)  enter  both  lids  at  the  outer  and  seventh 
part,  and  supply  the  orbicularis  muscle ;  they  communicate  with  ^^^^ 
the  ofEsets  of  the  fifth  nerve. 

External  Eab.    The  outer  ear  consists  of  a  trumpet-shaped  Parts  of  ex- 
structure,  named  pinna  or  auricle,  which  receives  the  undulations  **'* 
of  the  air ;  and  of  a  tube — meatus  auditorius,  which  conveys  them 
to  the  inner  ear.    The  pinna  may  be  examined  on  the  left  side  of 
the  head ;  but  the  anatomy  of  the  meatus  will  be  described  with 
the  ear. 

The  pinna,  or  auricle,  is  an  uneven  piece  of  yellow  fibro-cartilage.  Texture  and 
which  is  covered  with  integument,  and  is  fixed  to  the  margin  of  pjj^^' 
the  meatus  auditorius  extemus.    It  is  of  an  oval  form,  with  the 
margin  folded  and  the  larger  end  placed  upwards. 


1  DISSECTION   OF  THE   FACE. 

ufuM  The  surface  next  the  head  b  generally  conTex ;  but  the  opposite 

wud     '^  excavated,  and   presents   the   undennentioned   elevatioiie   and 

miBtniiea.    depressions.     In  the  centre  ie  a  deep  hollow  named  concha,  which 

is  wide  above  but  narrow  below  ;  it  conducts  to  the  meatus  Rudi- 

torins.     In  front  of  the  narrowed  part  of  the  hollow  is  a  projection 

of  a  triangular  shape — the   trogvi,  which  has  eorae  haire  on  the 

under  surface  ;  and  on  the  opposite  side  of  the  same  narrow  end, 

rather  below  the  level  of  the  tragus,  is  placed  snotber  projection. 

— the  antitragut. 

[irgin.  The  round  rim-like  margin  of  the  ear,  which  extends  into  the 

concha,  is  called  tlie  helix ;  and  the  depresaion  internal  to  it  is  the 

groove  or  fo$aa  of  the  Mix.    Within  the  hehx,  between  it  and  the 

Fig.  8.' 


Flr«  imstl 


concha,  is  the  large  eminence  of  the  anlUidix,  which  presents  at  itt) 
upper  part  a  well-marked  depreBsion,  the  fotia  of  the  antiketix. 

Inferiorlj  the  external  ear  is  terminated  hj  a  soft  pendulous  part, 
the  lobult. 

The  gpecial  mtiscle»  of  the  pinna,  which  extend   from  one  part  of 
the  cartilage  to  another,  are  vezy  thin  and  pale.    Five  small  muscles 
are  to  be  recognised  ;  and  these  receive  their  names  for  the  most 
part  from  the  several  eminences  of  the  external  car. 
1       Dxatection.     In  seeking  the  small  auricular  muscles,  let  the  integn- 
'■  mcnta  be  removed  only  over  the  spot  where  each  muscle  is  said  to 
be  placed.     A  sharp  knife  and  a  good  light  are  necessary  for  the 
display  of  the  muscular  fibres.     Occasionally  the  dissector  will  not 
find  one  or  more  of  the  number  described  below. 
1       The  mvfele  of  the  Iragai  (fig.  8, ')  is  always  found  on  the  external 
aspect  of  the  process  from  which  it  takes  its  name.     The  fibres  arc 
short,  oblique,  or  transverse,  and  extend  from  the  outer  to  the  inner 
part  of  the  tragus. 

The  mutcit  of  the  emtitragua  (fig.  8,  ")  is  the  best  marked  of  all. 

*  Untctee  on  tbe  oulflr  surface  of  the  ekr  cartjiago.  1.  Muscle  of  th« 
tngui.  2.  Muscle  of  the  antitiagus.  3.  Large  maBda  of  the  helix.  4. 
Small  miucle  of  the  helix. 

Musclea  on  the  inner  nirtace  of  the  ear  cartiUge.  fl.  Tnuurerse  nnucle, 
7.  Obliqoe  miucle  <Tod]  k 


CARTILAGE   OP   AURICLE.  36 

It  arises  from  the  outer  part  of  the  antitragus,  and  the  fibres  are 
directed  upwards  to  be  inserted  into  the  pointed  extremity  of  the 
antiheliz. 

The  small  muscle  of  the  helix  (fig;  8,  *)  is  often  indistinct  or  One  on  root 
absent.    It  is  placed  on  the  part  of  the  rim  of  the  ear  that  extends  ^  **®"^ 
into  the  concha. 

The  large  muscle  of  the  helix  (tig;  8,  •)  arises  above  the  small  AnoUier  on 
muscle  of  the  same  part,  and  is  inserted  into  the  front  of  the  helix,.  ^'^^^ 
where  this  is  about  to  curve  backwards.    It  is  usually  present. 

The  transf^erse  muscle  of  ^  auriclh  (fig.  8;  •)  forms  a  wide  layer,  And  one  at 
which  is  situate  at  the  back  of  the  ear  in  the  depression  between  ^chf 
the  helix  and  the  convexity  of  the  concha.    It  arises  from  the  con- 
vexity of  the  cartilage  forming  the  concha,  and  is  inserted  into  tlie 
back  of  the  helix.    The  muscle  iis  mixed  with  much-  fibrous  tissue, 
but  it  is  well  seen  when  that  tissue  is  removed. 

Actions.    These  muscles  are  said  to  alter  slightly  tlie  condition  Use, 
of  the  outer  ear;  the  muscles  of  the  helix  assisting,  and' those  of 
the  tragus  and  antitragus  retarding  the  passage  of  sonorous  undu- 
lations to  the  meatus; 

Dissection.    The  pinna  may  now  be  detached  by  cutting  it  close  Clean  the 
to  the  bone.    When  the  integuments  are  entirely  taken  off,  the  <^*^^®- 
cartilage  of  the  pinna  will  be  apparent ;  but  in  removing  the  inte- 
guments, the  lobule  of  the  ear,  which  consists  only  of  skin  and  fat, 
will  disappear  as  in  fig.  8. 

The  cartilage  of'  the  pinna  (fig.  8)  resembles  much  the  external  Cartilage 
ear  in  form,  and  presents  nearly  the  same  parts.    The  rim  of  the  of"  x'twmi 
helix  subsides  posteriorly  in  the  antihelix  about  the  middle  of  the  ^"' 
pinna  ;  whilst  anteriorly  a  small  process  projects  from  it,  and  there 
is  a  fissure  near  the  projection.    The  antihelix  is  divided  about  Deficient  iu- 
two-thirds  down  into  two  pieces ;  one  of  these  is  pointed,  and  is  ^^^^^^^ 
joined  by  the  helix,  the  other  is^  continued  into  the  antitragus.     On 
the  posterior  aspect  of  the  concha  iis  a  strong  vertical  process  of 
cartilage. 

Inf  eriorly  the  cartilage  is  fixed  to  the  margin  of  the  external  and  at  upper 
auditory  aperture  in  the  temporal  bone,  and  forms  part  of  the  £tua. 
meatus  auditorius ;  but  it  does  not  give  rise  to  a  complete  tube,  for 
at  the  upper  and  outer  part  the  canal  is  closed'by  fibrous  tissue. 

In  the  piece  of  cartilage  forming  the  under  part  of  the  meatus  its  ftMuref. 
are  two  fissures  (Santorini),  one  is  at  the  base  of  the  tragus,  the 
other  passes  from  before  backwards. 

Some  ligaments  connect  the  pinna  with  the  head,  but  others  pass  Ligaments : 
from  one  point  of  the  cartilage  to  another. 

The  ftr^emanigaments  are  condensed  bands  of  fibrous  tissue,  and  external ; 
are  two  in  number,  anterior  and  posterior.    The  anterior  fixes  the 
fore  part  of  the  helix  to  the  root  of  the  zygoma.    The  posterior 
passes  from  the  back  of  the  concha  to  the  mastoid  process.    The 
chief  special  ligament  crosses  the  interval  between  the  tragus  and  special. 
the  beginning  of  the  helix,  and  completes  the  tube  of  the  meatus. 

The  FACIAL  NERVE  (portio  dura,  fig.  9)  or  the  seventh   cranial  otitiineof 
nerve,  confers  contractility  on  the  muscles  of  the  face.    Numerous  ^^^^^  ^^^^' 

D  1 


36 


DISSECTION   OF   THE  FACE. 


DlHsection 
of  nenre 


l)eyond 
I>an.>tid. 


oil  temple, 


in  eyelids. 


in  the  face, 


oil  lower 
jaw. 


The  nerve 
in  the 
parotid. 


and  muscu- 
lar branchei. 


Bmuches 
outt»ide  the 
.skull. 


Posterior 
Jiuricular 
branch. 


Branch  to 
digastric. 


communications  take  place  between  it  and  the  fifth  nenre  ;  the 
chief  of  these  are  found  above  and  below  the  orbit,  and  over  the 
body  of  the  lower  jaw. 

Dissection,  The  facial  nerve  is  to  be  displayed  on  tibe  right  side 
of  the  face  if  there  is  time  sufficient  before  the  body  is  turned, 
otherwise  it  is  to  be  omitted  for  the  present  (see  p.  1).  Some  of 
the  nerve  is  concealed  by  the  parotid  gland,  but  the  greater  part  is 
anterior  to  the  glandular  mass. 

To  expose  the  ramificadons  of  the  nerve  beyond  the  parotid 
gland,  let  the  skin  be  raised  from  the  face  in  the  «ame  manner  as 
on  the  left  side.  The  different  branches  are  then  to  be  aou^t  as 
they  escape  from  beneath  the  anterior  border  of  the  gland,  and  are 
to  be  followed  forwards  to  their  termination. 

The  liighest  branches  to  the  temple  have  been  already  partly 
dissected  above  ike  zygomatic  arch  ;  and  their  junctions  with  the 
temporal  branch  of  the  superior  maxillary  and  with  the  supra-orbital 
nerve  have  been  seen.  Other  still  smaller  branches  are  to  be  traced 
to  the  outer  part  of  the  oribit,  where  they  enter  the  eyelids  and 
communicate  with  the  other  nerves  in  the  lids ;  as  these  cross  the 
malar  bone,  a  jimction  is  to  be  found  with  the  subcutaneous  malar 
nerve  of  the  fifth. 

With  the  duct  of  the  pKu-otid  are  two  or  more  large  branches, 
which  -are  to  be  followed  below  the  orbit  to  their  junction  with 
the  infra-orbital,  nasal,  and  iiifra-trochlear  nerves. 

The  remaining  branches  to  the  lower  part  of  the  face  are 
smaller  in  size.  One  joins  with  the  buccal  nerve  at  the  lower 
part  x>f  the  buccinator  muscle ;  and  one  or  two  others  are  to  be 
traced  forwards  to  the  lower  lip,  and  to  the  labial  branch  of  the 
inferior  dental  nerve. 

To  follow  backwards  the  trunk  of  the  nerve  through  the  gland, 
the  integuments  should  be  taken  from,  the  surface  of  the  parotid 
as  on  the  other  side,  and  the  gland  should  be  removed  piece  by 
piece.  In  this  proceeding  the  small  branches  of  communication 
of  the  great  auricukr  nerve  with  ofBiets  of  the  facial,  and  the  deep 
branches  from  the  facial  to  the  auriculo-temporal  nerve,  are  to  be 
sought. 

Lastly,  the  first  small  branches  of  the  facial  to  the  ear  and  the 
digastric  and  stylo-hyoid  muscles,  are  to  be  looked  for  close  to  the 
base  of  the  skull  before  the  nerve  enters  the  parotid. 

The  Nerve  outside  the  Skull  (fig.  9,  **).  The  nerve  issues  from 
the  stylo-mastoid  foramen,  after  traversing  the  aqueduct  of  Fallopius, 
and  furnishes  immediately  the  three  following  small  branches  : — 

The  posterior  auricular  branch  (fig.  9,  *)  turns  upwards  in  front 
of  the  mastoid  process,  where  it  communicates  with  an  ofiEset  of 
the  great  auricular,  and  is  said  to  be  joined  by  a  branch  to  the  ear 
from  the  pneumo-gastric  (cranial)  nerve ;  it  ends  in  auricular  and 
mastoid  oilsets  (p.  8). 

The  branch  to  the  digastric  muscle  generally  arises  in  common 
with  the  next.  It  is  distributed  by  many  ofEsets  to  the  posterior 
belly  of  the  muscle  near  the  skulL 


FACIAL  NEEVE.  i 

Ttie   branch  to  the  ilglo-hyoidtut  is  a  loog  slender  nerve,  which  Branch  to 
ie  directed  inwards,  and  enters  ita  muscle  about  the  middle.     This  dsur ''^"' 
branch  commniucBtea  with  the  sympathetic  nerve  on  the  external 
carotid  artery. 

Aa  soon  aa  the  facial  nerve  twa  given  ofE  those  branches,  it  is  DIiIiIod 


Kg-  8.- 


directed  forwards  through  the  gland,  and  divides  near  tlie  ramus  of 
the  jaw  into  two  large  trunks— temporo-facial  and  cervico-faciaL 

The  TBVPOBO- FACIAL  TBDNK  fomishea  offsets  to  the  aide  of  the  The  ant 
head  and  face,  whose  ramificatioDS  extend  as  low  aa  the  meatus  ^^''  " 
andiloiina.    As  this  trunk  crosses  over  the  external  carotid  artety, 

*  Cirtaii«an»  btaiuiK*  of  tba  fifth  arm  in  Of  tmx.  7.  Ifaml  neire. 
S.  Infn-trooUcai.  9.  Snb-cuUoeoiu  malar.  11.  lafra-M-bital.  12,  Buocat. 
13.  labial  of  inferior  dcDUl.  15.  Facial  or  MTeutfa  cninul  serve,  sendiBg 
\mck  tht  poatcrior  auriculae  branch,  4,  and  fortraids  iti  aumenna  ofiaeU  Ul 
join  tlM  branches  ^  (he  fiftk  auia  aboTe  ennmflisted. 
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it  sends  downwards  branches  to  join  the  auriculo-temporal  portSon 
of  the  inferior  maxillary  nerve ;  and  in  front  of  the  ear  it  gives 
some  filaments  to  the  tragus  of  the  pinna.  Three  sets  of  ter- 
minal branches,  temporal,  malar,  and  infra-orbital,  are  derived 
from  the  temporo-f acial  part. 

Tl^e  temporal  branches  ascend  obliquely  over  the  zygomatic  arch 
to  enter  the  orbicular  muscle,  the  corrugator  supercilii,  and  the  an- 
terior belly  of  the  occipito-frontalis ;  they  «re  united  with  offsets 
of  the  supra-orbital  nerve  (•).  The  attrahens  aurem  muscle  receives 
a  branch  from  this  set ;  and  a  junction  takes  place  above  the 
zygoma  with  the  temporal  branch  of  tke  superior  maxillary 
nerve  (*"). 

The  malar  braru/kee  are  directed  to  the  -outer  angle  of  the  orbit, 
•and  are  distributed  to  the  orbicularis  muscle.  In  the  eyelids  eom- 
mimications  take  place  with  the  palpebral  filaments  of  the  fifth 
ner\'e ;  and  near  the  outer  part  of  the  orbk,  with  the  small  sub- 
cutaneous malar  branch  of  the  superior  maxillary  nerve  (•). 

The  infra-orbital  baKmches  are  laicger  than  the  rest,  and  are 
^mished  to  the  muscles  and  the  integument  between  the  eye 
and  mouth.  Close  to  the  orbit,  and  beneath  the  elevator  of  the 
tapper  lip,  a  remarkable  communication — infra-orbital  plexus^  is 
formed  between  these  nerves  and  the  infra-orbital  branches  of 
*he  superior  maxillary  (").  After  crossii^g  the  branches  of  the 
fifth  nerve,  some  «mall  offsets  of  the  facial  nerve  pass  inwards 
»to  the  «ide  of  &e  nose,  and  others  upwards  to  the  inner  angle 
of  the  orbit,  to  supply  the  muscles,  and  to  join  the  nasal  (^)  and 
infra^trochlear  (^)  branches  of  the  ophthalmic  nerve. 

The  CERVico-FACiAL  is  Bivraller  tkaa  the  «ther  trunk,  and  dis- 
tributes nerves  to  the  lower  part  of  the  face  smd  the  upper  part 
of  the  neck.  Its  highest  branches  join  the  lowest  offsets  of  the 
temporo-facial  nerve,  and  thus  complete  the  netwerk  on  the  face. 
Thi«  trunk,  whilst  in  the  parotid,  -gives  twigs  to  tlie  ^land,  and  is 
united  with  the  great  auricular  nerve.  The  terminal  branches  dis- 
tributed from  it  are,  buccal,  supra-maxillary,  and  infra-maxillary. 

The  buccal  bvanches  pass  forwards  towards  the  angle  of  tlie 
mouth,  .giving  offsets  to  the  buccinator  nmscle,  and  terminate  in 
the  orbicularis  oris.  On  the  buccinator  they  join  the  branch  (^) 
of  the  inferior  maxillary  nerve  to  that  muscle. 

The  aupra-maacillary  broiwhes  course  inwards  above  the  base  of 
the  lower  jaw  to  the  middle  line  of  the  chin,  and  supply  the 
muscles  and  the  integument  between  the  chin  and  mouth. 
Beneath  the  depressor  anguli  oris  the  branches  of  the  facial  join 
offsets  of  the  labial  branch  of  the  inferior  dental  nen^e  (")  in 
their  course  to  the  middle  line. 

The  infra-maxillary  branches  lie  below  the  jaw,  and  are  dis- 
tributed to  the  upper  part  of  the  neck.  The  anatomy  of  these 
nerves  will  be  given  with  the  dissection  of  the  anterior  triangle 
of  the  neck  (p.  69). 
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Section  IV. 

DISSECTION    OF   THE    ORBIT. 

Directions.  The  orbit  should  be  learnt  on  that  side  on  which  the 
muscles  of  the  face  have  been  seen. 

Position.  In  the  examination  of  the  cavity  the  head  is  to  be  Position  of 
placed  in  the  same  position  as  for  the  dissection  of  the  sinuses  ^®  ^^^' 
of  the  base  of  the  skull. 

Dissection.  For  the  display  of  the  contents  of  the  orbit,  it  Mrill  be  How  to  open 
necessary  to  take  away  the  cotton  wool  from  beneath  the  eyelids,  ^th  Jaw, 
To  remove  the  bones  forming  the  roof  of  the  space,  two  cuts  may 
he  made  with  a  saw  through  the  margin  of  the  orbit,  one  being 
placed  at  the  outer,  the  other  near  the  inner  angle  of  the  cavity  ; 
and  these  should  be  continued  backwards  with  a  chisel,  along  the  chisel, 
roof  of  the  orbit,  so  as  to  meet  near  the  optic  foramen.    The  piece 
of  bone  included  in  the  incisions  is  now  to  be  tilted  forwards,  but  is 
not  to  be  taken  away. 

Afterwards  the  rest  of  the  roof  of  the  orbit,  which  is  formed  by  and  bone 
the  small  wing  of  the  sphenoid  bone,  is  to  be  cut  away  with  the  '**"*?*• 
bone  forceps,  except  a  narrow  ring  around  the  optic  foramen  ; 
and  any  overhanging  bone  on  the  outer  side,  which  may  interfere 
with  the  dissection,  may  be  likewise  removed.    During  the  exami- 
tion  of  the  cavity  the  eye  is  to  be  pulled  gently  forwards. 

The  periosteum  of  the  orbit,  which  has  been  detached  from  the  Periosteum 
bone  in  the  dissection,  surrounds  the  contents  of  the  orbital  cavity,  ^        ^ 
and  joins  the  dura  mater  of  the   brain  through  the  sphenoidal 
fissure.    It  encases  the  contents  of  the  orbit  like  a  sac,  and  adheres 
hut  loosely  to  the  bones.    Apertures  exist  posteriorly  in  the  mem-  Apertures 
brane  for  the  entrance  of  the  different  nerves  and  vessels  ;    and  ^  *^* 
laterally  prolongations  of   the  periosteum  accompany  the  vessels 
and  nerves  lea^Tng  the  cavity. 

Dissection,  The  periostemn  is  next  to  be  divided  along  the  middle  open 
of  the  orbit,  and  to  be  taken  away.    After  the  removal  of  a  little       **  ^^ 
fat,  the  following  nerves,  vessels,  and  muscles  come  into  view  ;  but 
it  is  not  needful  to  remove  much  of  the  fat  in  this  stage  of  the 
dissection. 

The  frontal  nerve  and  the  supra-orbital  vessels  lie  in  the  centre  ;  Position  of 
the  lachrymal  nerve  and  vessels  close  to  the  outer  wall ;  and  the  SJi^V* 
small  fourth  nerve  at  the  back  of  the  orbit :  all  these  nerves  enter 
the  cavity  above  the  muscles.  The  superior  oblique  muscle  is  re- 
cognized by  the  fourth  nerve  entering  it :  the  levator  palpebr»  and 
superior  rectus  lie  beneath  the  frontal  nerve ;  and  the  external 
rectus  is  partly  seen  below  the  lachrymal  nerve.  In  the  outer  part 
of  the  orbit,  near  the  front,  is  the  lachrymal  gland. 

The  frontal  and  lachrymal  nerves  should  be  followed  forwards  Trace  super- 
to  their  exit  from  the  orbit,  and  backwards  with  the  fourth  nerve,  ^^^  n^rea. 
through  the  sphenoidal  fissure,   to  the  wall   of    the    cavernous 
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sinus.  In  tracing  them  back,  it  will  be  expedient  to  remove  tte 
projecting  clinoid  process,  should  this  still  remain ;  and  some 
care  will  be  required  to  follow  the  lachrymal  nerve  to  its  com- 
mencement. 

Contents  of  the  orbit  The  eyeball  and  the  lachrymal  gland,  and 
a  great  quantity  of  granular  fat,  are  lodged  in  the  orbit.  Con- 
nected with  the  eye  are  six  muscles — ^four  straight  and  two 
oblique ;  and  there  is  also  an  elevator  of  the  upper  eyelid  in  the 
cavity. 

The  nerves  in  this  small  space  are  numerous,  viz.  the  second, 
third,  fourth,  ophthalmic  of  the  fifth,  and  the  sixth  nerve,  together 
with  the  small  temporo-malar  branch  of  the  superior  maxillary 
nerve,  and  offsets  of  the  sympathetic  ;  their  general  distribution  is 
as  follows : — The  second  nerve  penetrates  the  eyeball ;  the  third  is 
furnished  to  all  the  muscles  of  the  cavity  but  two  ;  the  fourth 
enters  the  superior  oblique  (one  of  the  two  excepted);  and  the 
sixth  is  spent  in  the  external  rectus  muscle.  The  fifth  nerve 
supplies  some  filaments  to  the  eyeball  with  the  sympathetic,  but 
the  greater  number  of  its  branches  pass  through  the  orbital  cavity 
to  the  face.  The  ophthalmic  vessels  are  also  contained  in  the 
orbit. 

The  lachrymal  gland  (fig.  10,  F)  secretes  the  tears,  and  is  situate 
in  the  hollow  on  the  inner  side  of  the  external  angular  process  of 
the  frontal  bone.  It  is  of  a  lengthened  form,  something  like  an 
almond,  and  lies  across  the  eye.  From  its  anterior  part  a  thin 
accessory  piece  projects  beneath  the  upper  eyelid.  The  upper 
surface  is  convex,  and  in  contact  with  the  periosteum,  to  which  it 
is  connected  by  fibrous  bands  that  constitute  a  ligament  for  the 
gland  ;  the  lower  surface  rests  on  the  eyeball  and  the  external 
rectus  muscle. 

In  structure  the  lachrymal  resembles  the  salivary  glands  ;  and 
its  very  fine  ducts,  from  eight  to  twelve  in  number,  open  by  as 
many  apertures  in  a  semicircular  line  on  the  inner  aspect  of  the 
upper  eyelid  towards  the  outer  canthus. 

The  FOUBTH  NERVE  (fig.  10,  *)  is  the  most  internal  of  the  three 
nerves  entering  the  orbit  above  the  muscles.  After  reaching  this 
space,  it  is  directed  inwards  to  the  superior  oblique  muscle,  which 
it  pierces  at  the  orbital  surface,  contrary  to  the  general  mode  of 
distribution  of  the  nerves  on  the  ocular  surface  of  the  muscles. 

The  OPHTHALMIC  TRUNK  of  the  fifth  nerve  (fig.  10,  p.  18),  as  it 
approaches  the  sphenoidal  fissure,  furnishes  from  its  inner  side  the 
nasal  branch,  and  then  divides  into  the  frontal  and  lachrymal 
branches;  the  former  passes  into  the  orbit  between  the  heads  of 
the  external  rectus,  but  the  other  two  lie,  as  before  said,  above  the 
muscles. 

The  frontal  nerve  (fig.  10,  *)  is  close  to  the  outer  side  of  the 
fourth  as  it  enters  the  orbit,  and  is  much  larger  than  the  lachrymal 
branch.  In  its  course  to  the  forehead  the  nerve  lies  along  the 
middle  of  the  orbit,  and  supplying  anteriorly  a  supra-trochlear 
branch  (''),  leaves  that  cavity  by  the  supra-orbital  notch.    Taking 
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th^  QBniB  K^mt-orhUal,  it  aocends  on  the  forehead,  and  sappIiM  the 
external  part  of  the  head  (p.  6). 

Whilst  in  the  notch  the  nerve  ^ree  palpebral  filaments  to  the  Fiambni 
upper  lid.  fllunent*. 

Hie  it^ro'troehlear  branch  (*)  paseee  inwarde  above  the  pnlley  ^^^"51,, 
of  the  upper  oblique  nniscle,  and  leaves  the  orbit  to  end  in  the  pniitj 
eyelid  and  forehead  (p.  7).     Before  the  nerve  turns  round  the 
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Riai^in  of  the  frontal  bone,  it  sends  downwards  a  branch  of  com- 
munication to  the  infra-trochlear  branch  of  the  naeal  nerve.  Fre- 
quently there  are  two  sapra-trocblear  branches  ;  in  such  instanceH 
one  arises  near  the  back  of  the  orbit. 

The  lachrymal  nerve  (fig.  10,  '}  after  entering  the  orbit  in  & 
separate  tube  of  the  dura  mater,  is  directed  forwards  in  the  outer 
part  of  the  cavity,  and  beneath  the  lachiymal  gland  to  the  upper 
eyelid,  where  it  pierces  the  palpebral  ligament,  and  is  distributed 
to  the  structures  of  the  lid. 

1^  nerve  furnishes  branchtt  to  the  lachrymal  gland  ;  and  near 

*  Kn(  *iew  of  the  orbit  (Illiutraiiaiia  of  IM«sectioDB).  MuteUi  :—a.  Sa- 
perior  obliqi%  h.  Levator  palpabra.  c.  Eitenul  rectus,  il  Sniwrioc 
rectus.  /.  I*clirjTiial -gland.  JVercW :— 1.  Fonrth.  2.  Frontal.  8,  I*chi7- 
maL     1.  BnpiartioeUear.     0.  Oflhot  at  lachrjuuLl  to  join  temporo-malar. 
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the  gland  it  sends  downwards  one  or  two  small  filaments  C)  U> 
coiumunicate  with  the  temporo-malar  or  orhital  hranch  of  tiie 
superior  maxillary  nerve.  Occasionally  it  has  a  commonicating 
filament  behind  with  the  fourth  nerve. 

The  nasal  nerve  is  not  visible  at  this  stage  of  the  dissection :  it 
will  be  noticed  afterwards  at  p.  43. 

Disseciwn,  Divide  the  frontal  nerve  about  its  middle,  and  throw 
the  ends  forwards  and  backwards  :  by  raising  the  posterior  part  of 
the  nerve,  the  separate  origin  of  the  nasal  branch  from  the 
ophthalmic  trunk  will  appear.  The  lachrymal  nerve  may  remain 
uncut. 

Tlie   LEVATOR  PALPEBit£  SUPERI0RI8   (fig.   10,  B)  IS   the  most 

superficial  muscle,  and  is  attached  posteriorly  to  the  roof  of  the 

orbit  in  front  of  the  optic  foramen.    The  muscle  widens  in  front, 

attached  to    and  bends  downwards  in  the  eyelid  to  be  inserted  by  a  wide  tendon 

into  the  fore  part  of  the  tarsal  cartilage. 

By  one  surface  the  muscle  is  in  contact  with  the  frontal  nerve 
and  the  periosteum  ;  and  by  the  other,  with  the  superior  rectus 
muscle.  If  it  is  cut  across  about  the  centre  a  small  branch  of  the 
tldrd  nerve  will  be  seen  entering  the  posterior  half  at  the  under 
surface. 

Action.  The  lid-cartilage  is  made  to  glide  upwards  over  the  ball 
by  this  muscle,  so  that  the  upper  edge  is  directed  back  and  the 
lower  forwards,  the  teguments  of  the  lid  being  bent  inwards  at  the 
same  time.  If  the  eyeball  is  directed  down,  the  movement  of  the 
lid  is  less  free,  because  the  conjunctiva  is  put  on  the  stretch. 

The  RECTUS  SUPERIOR  (fig.  10,  ^)  18  the  upper  of  four  muscles 
that  lie  around  the  globe  of  the  eye.  It  arises  from  the  upper 
part  of  the  optic  foramen,  and  is  connected  with  the  other  recti 
muscles  around  the  optic  nerve.  In  front  the  fleshy  fibres  end  in 
a  tendon,  which  is  inserted^  like  the  other  recti,  into  the  sclerotic 
coat  of  the  eyeball  about  a  quarter  of  an  inch  behind  the  trans- 
parent cornea. 

The  under  surface  of  the  muscle  is  in  contact  with  the  globe 
of  the  eye,  and  with  some  vessels  and  nerves  to  be  afterwards 
seen  ;  the  other  surface  is  covered  by  the  preceding  muscle.  The 
action  of  the  muscle  will  be  given  with  the  other  recti  (p.  47). 

The  SUPERIOR  OBLIQUE  MUSCLE  (fig.  10,  ^)  is  thin  and  narrow,  and 
passes  through  a  fibrous  loop  at  the  inner  angle  of  the  orbit  before 
reaching  the  eyeball.  The  muscle  arises  behind  from  the  inner 
part  of  the  optic  foramen,  and  ends  anteriorly  in  a  rounded  tendon, 
which,  after  passing  through  the  loop  before  referred  to  (fig.  11) 
is  reflected  backwards  and  outwards  between  the  superior  .rectus 
and  the  globe  of  the  eye,  and  is  inserted  into  the  sclerotic  coat 
behind  the  middle  of  the  ball. 

The  fourth  nerve  is  supplied  to  the  orbital  surface  of  the  muscle, 
and  the  nasal  nerve  lies  below  it.  The  thin  insertion  of  the  muscle 
lies  between  the  superior  and  the  external  rectus,  and  near  the 
tendon  of  the  inferior  oblique. 

The  pulley y  or  trochlea   (fig.   11),  is   a  fibro-cartilaginous  ring 
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nearly  a  quarter  of  an  inch  wide,  which  is  attached  by  fibrous 
tissue  to  the  depression  of  the  frontal  bone  at  the  inner  angle  of 
the  orbit.  A  fibrous  layer  is  prolonged  from  the  margins  of  the 
pully  on  the  tendon  ;  and  a  synovial  membrane  lines  the  ring,  to 
facilitate  the  movement  of  the  tendon  through  it.  To  see  the 
synovial  membrane  and  the  motion  of  the  tendon,  this  prolongation 
must  be  cut  away. 

For  the  use  of  the  muscle,  see  the  description  of  the  inferior  Use. 
oblique,  p.  49. 

Dissection,  The  superior  rectus  muscle  is  next  to  be  divided  Disiection. 
about  the  middle  and  turned  backwards  (fig.  11),  when  a  branch 
of  the  third  nerve  to  its  under  surface  will  be  found.  At  the  same 
time  the  nasal  nerve  and  the  ophthalmic  artery  and  vein  will  come 
into  view  as  they  cross  inwards  above  the  optic  nerve :  these  should 
be  traced  forwards  to  the  inner  angle,  and  backwards  to  the  pos- 
terior part  of  the  orbit. 

By  taking  away  the  fat  between  the  optic  nerve  and  the  external  To  find  len- 
rectus,  at  the  back  of  the  orbit,  the  student  will  find  easily  fine  ^^JJon, 
nerve-threads  (ciliary)  with  small  arteries  lying  along  the  side  of 
the  optic  nerve  ;  and  by  tracing  the  ciliary  nerves  backwards,  they 
will  guide  to  the  small  lenticular  ganglion  (the  size  of  a  pin*8 
head)    and   its   branches.     The   dissector   should   find   then   two  »nd  oir*et8. 
branches  from  the  nasal  and  third  nerves  to  the  ganglion ;  the 
nasal  branch  is  slender,  and  enters  the  ganglion  behind,  and  that 
of  the  third  nerve,  short  and  thick,  joins  the  lower  part. 

Lastly,  the  student  should  separate  from  one  another  the  nasal,  Separate 
third,  and  sixth  nerves,  as  they  pass  between  the  heads  of  the  '*®"^®*- 
external  rectus  muscle  into  the  orbit. 

The  THIRD  NERVE  is  placed  highest  in  the  wall  of  the  cavernous  Third  nerve 
sinus  (fig.  4,  ') ;  but  at  the  sphenoidal  fissure  it  descends  below 
the  fourth,  and  the  two  superficial  branches  (frontal  and  lachry- 
mal) of  the  ophthalmic  nerve.    It  comes  into  the  orbit  between  as  it  enters 
the  heads  of  the  outer  rectus,  having  previously  divided  into  two  **' 
parts. 

The  upper  piece  (fig.  11,  "),  the  smallest  in  size,  ends  in  the  its  upper 
imdor  surface  of  the  levator  palpebrsB  and  superior  rectus  muscles,  ^i^^^^^* 

The  louTcr  piece  supplies  some  of  the  other  muscles,  and  will  be  lower 
dissected  afterwards  (p.  47).  branch. 

The  nasal  branch  of  the  ophthalmic  nerve  (fig.  11,  ^)  enters  the  ^"*i  n«rve. 
orbit  between  the  heads  of  the  rectus,  lying  between  the  two  parts 
of  the  third  nerve.    In  the  orbit  the  nerve  is  directed  obUquely 
inwards  to  reach  the  anterior  of  the  two  foramina  in  the  inner 
wall.    Passing  through  this  aperture  with  the  anterior  ethmoidal  General 
(nasal)  artery,  the  nerve  appears  in  the  cranium  at  the  outer  margin  the  fiwje. 
of  the  cribriform  plate  of  the  ethmoid  bone.    Finally,  it  enters  the 
nasal  cavity  by  an  aperture  at  the  front  of  the  cribriform  plate  : 
and  after  passing  behind  the  nasal  bone,  it  is  directed  outwards 
between  that  bone  and  the  cartilage,  to  end  on  the  outer  side  of 
the  nose. 

In  the  orbit  the  nasal  crosses  over  the  optic  nerve,  but  beneath  in  the  orbit 
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the  superior  rectus  and  levator  palpebre  muscles,  and  lies  afterwards 
below  the  iuperior  oblique ;  in  this  part  of  its  conrse  it  fnmishes 
the  following-  branchet: — 
BiuBbaL  The   branch  to  the  Uatieular  ganglion  (')  is  abont  half   an  indi 

i^  ™^o'  long  and  very  slender,  and  arises  as  soon  as  the  nerve  cornea  into 
jju^on.      the  orbit :  this  is  the  long  root  of  the  lenticular  ganglion. 
Long  duur      Long  eiliary  branchei.    Aa  the  nasal  crosses  the  optic  nerve,  it 
^"''''"'      supplies  two   or  more  ciliary  branchea  (fig.  11)  to  the  eyeball. 


Fig.  11' 


These  lie  va  the  iTBier  side  of  the  optic,  and  join  the  ciliaiy 
branches  of  the  lenticular  ganglion. 
S'i™^  The  infra-troeblear  branch  (')  arises  as  the  nasal  nerve  is  about 
to  leave  the  cavity,  and  is  directed  forwarda  below  the  pulley  of 
the  superior  oblique  muscle,  ta  end  in  the  upper  eyelid,  the  con- 
junctiva, and  the  sde  of  the  nose.  Before  this  branch  leave*  the 
orbit  it  receircfl  an  offset  of  communication  from  the  supra-troch- 
lear  nerve. 

•  Secood  viow  of  the  oitit  (Qlnitrationa  ef  Dusectiona).  Mtudm — 
a.  Buperior  oblique,  b.  LeTator  palpebis  and  upper  rectiu  thrown  back  to- 
geth«r.  e,  Eitemal  [ectni.  d.  Fore  part  of  upper  rectus.  /.  LachrjnuU 
(jUnd.  Nma: — 1.  Nanl  nerra  begiuiiiDg  outaide  tbe  orbit.  2.  Ita  iofn* 
trochlear  branch.  3.  LcDticnlai  gmnglioa  : — 1.  iti  branch  to  the  third  nerve  ; 
C.  itii  branch  to  the  aasat  aerre  {too  large).  S  Branch  of  third  to  inferior 
obliqae  muKle.  7.  Ciliarj  braucbee  of  the  uaul  norre.  S.  Upper  branch  of 
Uke  third.     B.  Sixth  aerre.     10.  Third  Derre,  outside  the  orbit. 
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In  the  no9e  (fig.  34).    Whilst  in  the  nasal  cavity  the  nerve  fur-  Naaai  nerve 
nishes  branches  to  the  lining  membrane  of  the  septum  narium  *°  *^  °**®®' 
and  outer  wall ;  these  will  be  subsequently  referred  to  with  the 
nose. 

Termmatwn  of  the  nasal  nerve  (fig.  9).   .After  the  nerve  becomes  and  in  the 
cutaneous  on  the  side  of  the  nose,  as  seen  in  the  dissection  of  the 
facial  nerve   (p.  36),   it  descends  beneath  the  compressor  naris 
muscle,  and  ends  in  the  integuments  of  the  wing  and  tip  of  the 
nose. 

The    OPHTHALMIC   Or   LENTICULAR    GANGLION    of    the   Sympathetic  Lenticular 

nerve  (fig.  11,  ')  is  a  small  round  body,  of  the  size  of  a  pin's  head,  8*°*"^**- 
and  of  a  slight  red  colour.    It  is  placed  at  the  back  of  the  orbit  Situation, 
between  the  optic  nerve  and  the  external  rectus,  and  commonly  on 
the  outer  side  of,  and  close  to  the  ophthalmic  artery.    By  its  pos-  Connec- 
terior  part  the  ganglion  has  branches  of  communication  with  other  *^^°** 
nerves  (its  roots) ;  and  from  the  anterior  part  proceed  the  ciliary 
nerves  to  the  eyeball.    The  ganglion  communicates  ¥rith  sensory, 
motory,  and  sympathetic  nerves. 

The  offsets  of  communication  are  three  in  number.    One,  the  long  Three  roota : 
root  (*),  is  the  branch  of  the  nasal  nerve  before  noticed,  which  joins  long, 
tiie  superior  angle.     A  second  branch  of  considerable  thickness 
{short  root  *)  passes  from  the  inferior  angle  to  join  the  branch  of  •hort, 
the  tliird  nerve  that  supplies  the  inferior  oblique  muscle.    And  the 
third  root  is  derived  from  the  sympathetic  (the  cavernous  plexus),  and  sym- 
either  in  union  with  the  long  root,  or  as  a  distinct  branch  to  the  P*^«*^°- 
posterior  border  of  the  ganglion. 

Brandies.  The  short  ciliary  nerves  (fig.  11)  are  ten  or  twelve  in  ^^^ 
number,  and  are  collected  into  two  bimdles,  which  leave  the  upper  eyeball, 
and  lower  angles  of  the  front  of  the  ganglion.  In  the  upper  bundle 
are  four  or  five,  and  in  the  lower,  six  or  seven  nerves.  As  they 
extend  along  the  optic  nerve  to  the  eyeball  they  occupy  the  outer 
and  under  parts,  and  conununicate  with  the  long  ciliary  branches 
of  the  nasal  nerve. 

The  OPHTHALMIC  ARTERY,  a  branch  of  the  internal  carotid,  is  Ophthalmic 
transmitted  into  the  orbit  through  the  optic  foramen.    At  first  the  ^^^^» 
vessel  is  outside  the  optic  nerve,  but  it  then  courses  inwards,  over 
or  under  the  nerve,  to  the  inner  angle  of  the  orbit,  where  it  ends  in  the  orbit. 
in  a  nasal  branch  (external)  on  the  side  of  the  nose  (fig.  17,  **), 
and  anastomoses  with  the  angular  and  nasal  branches  of  the  facial. 

The  branches  of  the  artery  are  numerous,  though  inconsiderable  Branches. 
in  size,  and  may  be  arranged  in  three  sets :— one  arising  outside 
the  optic  nerve,  another  above  it,  and  a  third  set  on  the  inner 
side. 

The  lachrymal  artery  accompanies  the  nerve  of  the  same  name  Lachrymal 
to  the  upper  eyelid,  where  it  ends  by  supplying  that  part,  and  **"^<^^ 
anastomosing  with  the  palpebral  arches.    It  supplies  branches,  like 
the  nerve,  to  the  lachrymal  gland  and  the  conjunctiva ;   and  it  to  gland : 
anastomoses  with  the  middle  meningeal  by  an  ofEset  through  the 
sphenoidal  fissure. 

At  the  front  of  the  orbit  it  sends  a  small  branch  with  each  of  ofbets. 
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the  terminal  pieces  of  the  temporo-malar  nerve ;  and  these  join  the 
temporal  and  transverse  facial  arteries. 

The  central  artery  of  the  retina  is  a  very  small  branch  which 
pierces  the  optic  nerve,  and  so  reaches  its  destination  in  the  eye- 
ball. 

The  mpra-orbital  branch  arises  beneath  the  levator  palpebrse  and 
superior  rectus  muscles  ;  it  then  takes  the  course  of  the  nerve  of 
the  same  name  through  the  notch  in  the  margin  of  the  orbit,  and 
ends  in  branches  on  the  forehead  (p.  5).  As  it  winds  round  the 
margin  of  the  orbit  it  supplies  the  eyelid  and  the  orbicularis 
muscle. 

The  ciliary  branches  are  uncertain  in  their  place  of  origin  and 
enter  the  eyeball  at  the  front  and  back  : — 

The  posterior  ciliary,  about  twelve  in  number,  are  continued  to 
the  eyeball  around  the  optic  nerve,  and  perforate  the  sclerotic  coat 
at  the  posterior  part.  Two  of  this  set  (one  on  each  side  of  the 
optic  nerve),  named  long  ciliary,  pierce  the  sclerotic  farther  out  than 
the  others,  and  lie  along  the  middle  of  the  eyeball. 

The  anterior  ciHory  arteries  arise  from  muscular  branches  of  the 
ophthalmic,  and  perforate  the  sclerotic  coat  near  the  cornea :  in  the 
eyeball  they  anastomose  with  the  posterior  ciliary.  For  the  ending 
of  these  vessels,  see  the  eyeball. 

The  muscular  branches  are  not  fixed  in  their  place  of  origin  ;  and 
those  to  the  lower  muscles  often  arise  together  as  one  trunk. 

The  ethmoidal  branches  are  two,  anterior  and  posterior,  and  are 
directed  through  the  foramina  in  the  inner  wall  of  the  orbit : — 

The  posterior  is  the  smaller  of  the  two,  and  furnishing  small 
meningeal  offsets  (anterior)  to  the  dufa  mater  of  the  base  of  the 
skull,  descends  into  the  nose  cavity  through  the  openings  in  tlie 
cribriform  plate  of  the  ethmoid. 

The  anterior  branch  (internal  nasal)  accompanies  the  nasal  nerve 
to  the  ca^nty  of  the  nose  (Section  XIV.),  and  gives  likewise 
meningeal  offsets  to  the  dura  mater,  and  the  fore  part  of  the  falx 
cerebri. 

The  palpebral  branches,  one  for  each  eyelid,  generally  arise 
together  opposite  the  pulley  of  the  superior  oblique  muscle,  and 
then  separate  from  one  another.  The  arches  they  fonn  have  been 
dissected  with  the  eyelids  (p.  33). 

The  frontal  branch  turns  round  the  margin  of  the  orbit,  and  is 
distributed  on  the  forehead  (p.  5). 

The  ophthalmic  vein  corresponds  in  its  course  and  most  of  its 
branches  with  the  artery  of  the  same  name.  It  beghis  at  the  inner 
angle  of  the  orbit,  where  it  joins  the  facial  vein,  and  receives  tribu- 
tary branches  in  its  progress  to  the  back  of  the  cavity.  Posteriorly 
it  leaves  the  artery,  and  escapes  from  the  orbit  by  the  sphenoidal 
fissure  between  the  heads  of  the  external  rectus,  to  end  in  the 
cavernous  sinus. 

The  OPTIC  NERVE  in  the  orbit  extends  from  the  optic  foramen  to 
the  back  of  the  eyeball.  As  the  nerve  leaves  the  foramen  it  is 
surrounded  by  the  recti  muscles ;  and  beyond  that  spot  the  ciliary 
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arteries  and  nerves  entwine  around  it.    It  terminates  in  the  retinal  ends  in 
expansion  of  the  eye.  retina. 

Dissection  (fig.  12).  Take  away  the  ophthalmic  artery,  and  divide  Dissection, 
the  optic  nerve  about  its  middle,  together  with  the  small  ciliary 
vessels  and  nerves.  Turn  forwards  the  eyeball,  and  fasten  it  in 
that  position  with  hooks.  On  removing  some  fat  the  three  recti 
muscles — ^inner,  inferior,  and  outer,  will  appear ;  and  lying  on 
the  two  first,  are  the  o£bets  of  the  lower  branch  of  the  third 
nerve. 

The  lower  branch    of  the  third  nerve  (fig.   12)  supplies  three  Lower 
muscles  in  the  orbit.     Whilst  entering  this  space  between  the  thi]S^ne*rve 
heads  of  the  external  rectus,  it  lies  below  the  nasal,  and  rather 
above  the  sixth  nerve.    Almost  immediately  afterwards  the  nerve 
divides  into  three  branches.    One  (*)  enters  the  internal  rectus ;  suppiien 
another  (*)  the  inferior  rectus  ;  and  the  third  ('),  the  longest  and  °^^*^^^' 
most  external,  is  continued  forwards  to  the  inferior  oblique  muscle 
which  it  pierces  at  the  hinder  border. 

Soon  after  its  origin  the  last  branch  communicates  with  the  and  jninii 
lenticular  ganglion,  forming  the  short  root  (fig.   11,  ')  of  that  8*^^**°- 
body;    and  it  furnishes  two  or  more  filaments   to   the   inferior 
rectus. 

The  SIXTH  NKRVE  (fig.  12,  ')  lies  below  the  other  nerves,  and  Sixth  nene. 
above  the  ophthalmic  vein,  in  the  interval  between  the  heads  of  the 
external  rectus.    In  the  orbit  it  is  distributed  to  the  external  rectus 
muscle. 

Rbcti  Muscles.    The  interned  D,  inferior  C,  and  external  rectus  B  straicht 
(fig.  12)  are  placed  with  reference  to  the  eyeball  as  their  names  ^"liu*  ^ 
express.      They  arise  posteriorly  from  the  circumference  of  the  origin. 
optic  foramen  by  a  common  attachment,  which  partly  surrounds 
the  optic  nerve.     But  the  external  rectus  differs  from  the  others  in 
having  two  heads : — The  upper  joins  the  superior  rectus  in  the 
common  origin.    The  lower  and  larger  head  blends  on  the  one  side 
with  the  inferior  rectus  in  the  common  origin,  and  is  attached  in 
addition  to  a  bony  point  on  the  lower  border  of  the  sphenoidal 
fissure,  near  the  inner  end  ;  whilst  some  of  its  muscular  fibres  are 
connected  with  a  tendinous  band  between  the  heads.     All  the  insertion. 
muscles  are  directed  forwards,  but  the  lower  obliquely  outwards, 
and  have  a  tendinous  insertion  into  the  ball  of  the  eye  about  a 
quarter  of  an  inch  from  the  cornea,  and  in  front  of  the  transverse 
diameter  of  the  ball. 

Between  the  heads  of  origin  of  the  external  rectus,  the  different  Between 
nerves  before  mentioned  are  transmitted  into  the  orbit,  viz.  the  oSter.^ 
third,  the  nasal  branch  of  the  fifth,  and  the  sixth,  together  with  the 
ophthalmic  vein. 

Action,    The  four  recti  muscles,  attached  to  the  eyeball  at  oppo-  Use  of  all. 
site  sides  in  front  of  the  transverse  diameter,  are  able  to  turn  the 
pupil  in  opposite  directions. 

The  inner  and  outer  recti  move  the  ball  horizontally  around  a  inner  and 
vertical  axis,  the  former  directing  the  pupil  towards  the  nose  and  '^"^'• 
the  latter  towards  the  temple. 
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The  upper  and  lower  recti  elevate  and  depreas  the  fore  pact  of 
the  ball  around  a  transverse  azia  ;  bnt  aa  their  fibrei  are  du«cted 
obliquely  outwards,  the  upper  miucle  turns  the  pupil  op  and  in, 
and  the  lower  muscle  tunu  it  down  and  in. 

By  the  rimultaneouH  action  of  two  contiguous  recti,  the  bttll  will 

be  moved  to  a  pwint  intennediate  to  that  to  which  it  would  be 

directed  by  either  muscle  singly. 

e-     Diittetion.    By  opening  the  optic  foramen,  the  attachment  of 

''  the  recti  muscles  will  be  more  fully  laid  bare.    To  dissect  out  the 


inferior  oblique  icuacle,  let  the  eyeball  bo  replaced  in  ite  natural 
position  ;  then  by  taking  away  the  conjunctival  lining  of  the 
lower  eyelid  near  the  inner  part  of  the  orbit,  and  removing  some 
fat,  the  muscle  will  appear  beneath  the  eyeball,  bending  from  the 
inner  to  the  outer  eide ;  it  may  be  followed  outwards  to  its 
"    a  the  ball. 

{  OBLIQUE  mjBCLE  (fig.  12,  ^)  is  situate  near  the 
anterior  margin  of  the  orbit,  and  difEera  from  the  other  musclea  in 
being  directed  across,  instead  of  parallel  to  the  axis  of  the  orbit. 

*  Thiid  Tie*  of  the  orbit  (lUuitrfttiDiia  of  Diuectiona).  Mtitdtt  .-—a. 
Dppdr  lectDB  and  letator  palpebm  tbrown  back  together,  b.  Eitemol  T«Rtiu. 
c.  lafetior  ractaa.  d.  lDt«mal  recloa.  /■  Upper  oliliqua  rat,  shoring  tha 
inMrttoD.  1.  iDsertian  of  inferior  cbliqne.  Ntnvi: — ].  Upper  brai^  of 
the  thai.  2.  Sixth  nerre.  8.  Inferior  oblique  brancb  of  the  thin),  i. 
Branch  of  third  to  iDteriar  rectui.     6.  Bnuch  of  third  to  internal  lectoi. 
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It  arises  from  the  superior  maxillary  bone  betwixt  the  margin  of  Origin. 
the  orbit  and  the  groove  for  the  laclirj'mal  sac.    From  this  spot 
the  muscle  passes  outwards  between  the  inferior  rectus  and  the  Courec. 
bone,   and    between   the  eyeball  and  the  external  rectus,  to  be 
inserted  into  the  sclerotic  coat  between  the  outer  and  upper  recti.      insertion 

The  borders  of  the  muscle  look  forwards  and  backwards,  and  the  Connec- 
posterior  receives  the  branch  of  the  third  nerve.    The  tendon  of  ^^^^ 
insertion  is  near  that  of  the  superior  oblique  muscle,  but  rather 
closer  to  the  optic  nerve. 

Action.     Tlie    oblique   muscles    rotate   the    eyeball    around    an  Use  of 
antero-posterior  axis,  and  are  supposed  to  be  used  in  maintaining 
the  parol  lehsm  of  the  axes  of  the  two  eyes. 

The  upper  muscle,  acting  by  itself,  would  rotate  the  ball  in  such 
a  way  as  to  cause  the  inner  end  of  the  transverse  axis  to  sink, 
and  the  pupil  to  be  directed  down  and  out,  as  in  looking  to  the 
shoulder. 

The  lower  muscle  would  produce  by  itself  rotation  of  the  boll  in  *»<!  lower 
the  opposite  direction,  viz.  the  inner  end  of  the  transverse  axis 
would  be  raised,  and  the  pupil  would  be  inclined  up  and  out,  as 
in  looking  to  the  outer  part  of  the  orbit. 

During  life  the  rotary  movement  is  supposed  to  be  chiefly  ^^  '•©**• 
employed  in  controlling  the  oblique  action  of  the  upper  and  lower 
recti.  For  instance,  as  the  upper  rectus  alone  would  turn  the  pupil 
upwards  and  too  much  inwards,  the  inner  movement  will  be 
counteracted  by  the  rotation  out  of  the  inferior  oblique.  And  as 
the  lower  rectus  will  incline  the  pupil  down  and  too  much  in,  the 
motion  inwards  will  be  checked  by  the  rotation  out  of  the  superior 
oblique. 

Dissection,  To  expose  the  small  tensor  tarsi  muscle,  the  palpe-  Seek  tensor 
bral  ligament  uniting  the  eyelids  to  the  margin  of  the  orbit  is  to 
be  cut  through,  where  this  has  not  been  done ;  but  the  lids  must 
be  left  attached  at  the  inner  commissure  by  means  of  the  tendo 
palpebrarum.  By  looking  to  the  posterior  aspect  of  the  tendo  pal- 
pebrarum, after  the  hds  have  been  placed  across  the  nose,  the  pale 
fibres  of  the  tensor  tarsi  will  be  recogiused. 

The  TESSOR  TARSI  MUSCLE  aHses  from  the  ridge  on  the  oa  unguis,  Tensor  tarsi 
and  slightly  from  the  bone  behind  the  ridge.    Its  fibres  are  pale,  "*"*^  ^ 
and  form  a  very  small  flat  band,  behind  the  ligamentum  palpebra- 
rum, which  divides  like  that  structure  into  a  shp  for  each  eyelid. 
In  the  lid  the  slip  lies  by  the  side  of  the  lachrymal  canal,  and  insertion. 
blends  with  the  fibres  of  the  orbicularis  along  the  free  margin  of 
the  tarsal  cartilage. 

Action.    By  its  contraction  the  muscle  draws  inwards  and  back-  Use 
wardi)  the  puncta  of  the  hds,  so  as  to  favour  the  reception  and 
passage  of  the  tears. 

LHhsecUo.i.    A  small  nerve,  the  temporo-malar  or  orbital  branch  Trace  offset 
of  the  superior  maxillary  trunk,  lies  along  the  outer  angle  of  the  HJaxillar?*^ 
floor  of  the  orbit,  and  may  be  brought  into  view  after  the  removal  ner\e. 
of  the  eyeball  and  its  muscles.    This  ner\a'  is  very  soft  and  easily 
broken,  and  is  covered  by  pale  fleshy  fibres  (orbit alis  muscle). 
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Two  brancbes,  temporal  aiid  malar,  are  to  be  traced  forwards  from 
it :  and  tbe  junction  of  a  filament  of  tbe  lachrymal  nerve  with  the 
former  is  to  be  sought  in  the  bone  ;  the  outer  wall  of  tbe  orbit 
may  be  cut  away,  bit  by  bit,  to  follow  the  temporal  branch  to  the 
surface  of  the  head. 

Tlie  temporo-nialar  or  orbital  branch  of  the  superior  maxillaiy 
nerve  (fig.  20)  arises  in  the  spheno-maxillary  fossa,  and  divides  at 
the  back  of  the  orbit  into  malar  and  temporal  branches,  whidi 
ramify  in  the  face  and  the  side  of  the  liead  with  companion 
vessels. 

The  malar  branch  (r.  subcutaneus  mala»)  is  directed  forwards 
through  a  foramen  in  the  malar  bone  :  after  emerg^g  from  its 
foramen,  this  branch  supplies  the  orbicularis,  and  commimicates 
with  the  facial  ner>'e  (p.  38). 

The  tenqtoral  branch  ascends  in  a  groove  in  the  bone  on  the 
outer  wall  of  the  orbit ;  and  being  joined  by  a  filament  from  tlie 
lachrymal  nerve,  passes  into  the  temporal  fossa  through  a  foramen 
in  the  malar  l)one  :  it  is  then  directed  upwards  between  tbe 
temporal  muscle  and  the  skull,  and  perforates  the  temporal  fasda 
near  the  orbit  (p.  8). 

OrbitaUs  muscle.  At  the  lower  and  outer  angle  of  the  orbit  a 
tliin  fleshy  layer  is  sometimes  well  seen.  Tlie  fibres  cross  the 
spheno-maxillarj'  fissure,  being  attached  to  the  edges,  and  are 
pierced  by  the  malar  branch  of  the  temporo-malar  ner>'e. 

Lachrymal  Apparatus  (fig.  13).  The  lachrymal  glands,  puncta, 
canals,  and  sac,  constitute  the  apparatus  by  which  the  tears  are 
formed,  and  conveyed  to  the  nose.  The  gland  has  been  already 
described  (p.  40). 

Dissection.  A  bristle  should  be  introduced  into  each  lachrymal 
canal  through  the  punctum  of  the  eyelid.  TliB  lachrj-mal  sac  will 
appear  by  removing  the  tensor  tarsi  and  the  areolar  tissue  from  its 
surface,  as  it  lies  on  the  os  unguis.  Tlie  prolongation  from  the 
ligamentum  palpebrarum  over  the  sac  should  be  defined. 

The  puncta  Uichrymalia  Q)  are  two  small  apertures,  one  for  each 
lid,  by  which  the  lachrymal  canals  receive  the  tears.  Each  is 
situate  in  the  free  margin  of  the  hd,  about  a  quarter  of  an  inch 
from  the  inner  canthus,  and  in  the  elevation  of  the  papilla  lachry- 
malis. 

The  lachri/mal  canals  (fig.  13,  "  "°^  ')  lead  from  the  puncta,  and 
convey  the  tears  to  the  laduyinal  sac  ;  their  situation  is  marked 
by  the  bristles  inserted  in  them.  In  their  course  inwards  the  canals 
lie  along  the  ligamentum  palpebrannn,  one  (')  above  and  the 
other  (*)  below  it,  and  they  are  somewhat  arched  with  the  con- 
cavity towards  each  other.  Internally  they  open  near  togetlier 
<liffercMoe  in  into  the  lachrvmal  sac  rather  above  its  middle.  The  canal  m  the 
upper  eyehd  is  longer  and  more  arched  than  that  in  the  lower  lid. 

The  lachi-ymal  sac  and  duH  (fig.  13)  extend  from  the  inner  part 
of  the  orbit  to  the  nose,  and  convey  the  tears  into  the  latter  cavity. 
They  form  one  tube,  of  wliicli  the  upper  dilated  part  is  the  sac,  and 
ihe  lower  constricted  end  the  duct 


Qrbitalis 
muscle 

attacli- 
meuts 

Ap]>aratuR 
for  tlie  tears 


Dissection. 


Aperturvs 
in  eyclidr. 


Canals  for 
Ihe  tears : 


the  two  lids. 

Receptacle 
of  the  tears. 


LACHRYMAL   APPAKATUS. 


^1 


Fig.  13.* 


The  sac  *,  is  situate  in  the  liollow  formed  hy  the  os  unguis  ami 
iioAal  process  of  tlie  superior  maxillary  bone.  Externally  it  is 
crossed  by  the  ligament  of  the  eyelids,  and  is  covered  by  an  ex- 
pansion derived  j^om  that  band,  which  is  fixed  to  the  margin  of 
the  bony  groove.  If  the  aponeurotic  covering  be  removed,  the 
nmcous  membrane  lining  the  ulterior  will  be  seen.  Into  the  outer 
side  of  the  sac  the  lachrymal  canals  open. 

The  duct^  *  (ductus  ad  nasum),  is  the  narrowed  part  of  tlie  tube, 
and  is  about  half  an  inch  long.  It  is  entirely  encased  by  bone,  and 
•corresponds  with  the  passage  of 
the  same  name  in  the  dried  skull. 
In  the  nasal  cavity  it  opens  into 
the  fi-ont  of  the  inferior  meatus, 
"where  its  opening  is  guarded  by 
^  piece  of  the  mucous  membrane. 
A  l)ent  probe  introduced  through 
the  nostril  may  l>e  passed  into  the 
iluct  from  the  meatus,  but  with 
destruction  of  the  valve. 

As  the  duct  is  continuous  with 
the  mucous  membrane  of  the 
nose   it  has  the   same  structure, 

^^z.  a  fibrous  external  layer  with  a  nmcous  luiing.  The  epitheUum 
/)f  the  sac  and  duct  is  cihated  as  in  the  nose,  but  in  the  lachrymal 
<:anal8  it  is  scaly. 

Directions.  The  exammation  of  the  eyeball  may  be  omitted  with 
more  advantage  to  the  student  till  the  dissection  of  the  head  and 
neck  has  been  completed.  The  description  of  the  eye  will  be  found 
at  the  end  of  the  book. 
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DISSECTION    OF    THE    NECK. 

Position,  For  the  dissection  of  the  right  side  of  the  neck  let  the  Position  of 
head  be  supported  at  a  moderate  height  on  a  block,  and  let  the  ^®  ^""^ 
face  he  turned  to  the  left  side  and  fastened  in  that  position  with 
iiooks.  To  obtain  a  good  view  of  the  region,  the  right  arm  may 
be  drawn  under  the  body,  with  the  object  of  depressing  the  point 
of  the  shoulder,  and  putting  the  neck  parts  on  the  stretch.  In 
«ome  bodies,  owing  to  a  difference  in  the  fonu  of  the  neck,  the 
best  position  will  be  obtained  by  placing  the  upper  hmb  over  the 
chest. 

Suff ace-marking.    The  side  of  the  neck  presents  a  somewhat  Boundaries 
^qua^e  outline,  and  is  lunited  in  the  following  way  : — Below  is  the  of  ScnSi. 

*  The  eyelids  and  lachrymal  apparatus.    1.  Puncta  lachrymalia.    2.  Upper, 
and   3,  lower  lachrymal   canal.      4.  Caruncula   lacbrymalis.     5.  Lachrymal 
6.  Lachiynud  duct. 

E  2 
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prominence  of  the  clavicle  ;  and  above  is  the  base  of  the  lower  jaw 
with  the  skull.  In  front  the  boundary  is  a  line  from  the  chin  to 
the  sternum  ;  and  behind,  another  line  from  the  occiput  to  the 
DiviMioD  acromial  end  of  the  clavicle.  Tlie  part  thus  included  is  divided 
triniigiw  i»y  ^^^^  *^^  triangular  spaces  (anterior  and  posterior)  by  the  diagonal 
line  of  the  projecting  stenio-mastoid  muscle.  And  in  consequence 
of  the  position  of  that  muscle  tlie  base  of  the  anterior  space  is  at 
the  jaw,  and  the  apex  at  the  sternum  ;  whilst  the  base  of  the 
posterior  one  is  at  the  clavicle,  and  the  apex  at  the  head. 

The  surface  in  front  of  the  stemo-mastoid  is  depressed  9t  the 

upper  part  of  the  neck,  near  the  position  of  the  carotid  vessels; 

and  beliind  the  muscle,  just  above  the  clavicle,  is  another  sliglit 

hollow  which  points  to  the  situation  of  the  subclavian  artery. 

Prominences      Along  the  middle  line  of  the  neck  the  following  parts  can  be 

middle  line    recognised  through  the  skin :— About  two  inches  and  a  half  from 

of  neck,        the  base  of  the  jaw  is  the  eminence  of  the  os  hyoides,  with  ite 

hyoid  bone,    comu  extending  laterally  on  each  side.    Below  tliis  may  be  felt  the 

thyroid,        wide  prominence  of  the  thyroid  cartilage,  called  pomum  Adami,  whid» 

is  most  marked  in  man  ;  and  between  the  cartilage  and  the  hyoid 

bone    is    a   slight    inter^'al,    corresponding   with    the    thyro-hyoid 

membrane. 

Inferior  to  the  thyroid,  is  the  narrow  prominent  ring  of  the 
cricoid  cartilage ;  and  between  the  two  the  finger  may  distingnisb 
another  interval,  which  is  opposite  the  crico-thyroid  membrane.  In 
some  bodies,  especially  in  women,  the  swelling  of  the  thyroid  gland 
may  be  felt  by  the  side  of  the  trachea. 

From  the  cricoid  cartilage  to  the  stennim,  and  between  the  stemo- 
mastoid  muscles,  is  a  depression,  whose  depth  is  much  increased 
in  emaciated  persons,  in  which  the  tube  of  the  trachea  can  be 
recognised. 

Direction,  As  the  time  for  turning  the  body  will  not  allow  the 
examination  of  the  whole  side  of  the  neck,  the  student  should  lay 
bare  in  this  stage  only  the  parts  behind  the  stemo-mastoid  muscle. 

Dissection,  To  raise  the  skin  from  the  posterior  triangle  of  tlie 
neck,  make  an  incision  along  the  stemo-mastoid  muscle  dProm  the 
one  end  to  the  other,  and  afterwards  along  the  clavicle  as  far  a» 
the  acromion.  The  triangular  flap  of  skin  is  to  be  reflected  from 
before  back  towards  the  trapezius  muscle.  The  superficial  fascia 
which  will  then  be  brought  into  view,  contains  the  platysma  ;  and 
to  see  that  muscle,  it  will  be  necessary  to  take  the  subcutaneous 
fat  from  the  surface  of  the  fibres. 

Tlie  PLATYSMA  MYOiPKs  is  a  thin  subcutaneous  muscular  layer, 
which  is  now  seen  only  in  its  lower  half.  Tlie  muscle  is  placed 
across  the  side  of  the  neck,  and  extends  from  the  top  of  the 
shoulder  to  the  face.  Its  flcsliy  fibres  take  on'gin  by  fibrous  banda 
from  the  clavicle  and  the  acromion,  and  below  those  bones  from 
the  superficial  fatty  layer  covering  the  pectoral  and  deltoid  muscles  "^ 
inserted  into  ascending  tlirough  the  neck,  the  fibres  are  inserted  into  the  jaw. 
'  The  lower  part  of  the  muscle  is  more  closely  united  to  the  skin 

than  the  upper,  and  covers  the  external  jugular  vein  as  well  as  the 
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lower  part  of  the  posterior  triangle.    At  first  the  fibres  of  the  coven 
muscle  are  thin  and  scattered,  but  they  increase  in  strength  as  they  *'""*8*®- 
ascend.    The  obUque   direction    of   the   fibres   should   be  noted, 
because  in  venesection  in  the  external  jugular  vein  the  incision  is 
to  be  so  made  as  to  divide  them  across. 

The  use  will  be  found  with  the  description  of  tlie  remainder  of  Use. 
the  muscle  (p.  59). 

Dissection,  The  platysma  is  now  to  be  cut  across  near  the  Dissection, 
clavicle,  and  to  be  refiected  upwards  as  far  as  the  incision  over 
the  stemo-mastoid  muscle,  but  it  is  to  be  left  attached  at  that  spot. 
In  raising  the  muscle  the  student  must  be  careful  of  the  deep  fascia 
of  the  neck  ;  and  he  should  dissect  out  the  external  jugular  vein, 
and  the  superficial  descending  branches  of  the  cervical  plexus, 
which  are  close  beneath  the  platysma. 

The  external  jugular  vein  (fig.  14,  *)  commences  in  the  parotid  External 
^land  (p.  29),  and  is  (hrected  backwards  beneath  the  platysma  to  ^"«**^  ^®"* 
the  lower  part  of  the  neck,  where  it  pierces  the  deep  cervical  fascia 
to  open  into  the  subclavian  vein.    Its  course  down  the  neck  will  crosses  sido 
be  marked  by  a  line  from  the  angle  of  the  jaw  to  the  middle  of  JubdLaviM. 
the  clavicle.     Beyond  the  stenio-mastoid  muscle  the  vein  is  dilated, 
^nd  the  swollen  part  (sinus)  is  limited  by  two  pairs  of  valves, — 
-one  l>eing  situate  below  at  the  mouth  of  the  veiji,  and  the  other  near 
the  muscle.    Small  superficial  branches  join  the  vem,  and  an  o£Eset 
-connects  it  with  the  anterior  jugular  vein.     Its  size,  and  the  height 
-at  which  it  crosses  the  stenio-mastoid  muscle,  are  very  uncertain. 

The  de^  cervical  fascia  consists,  like  the  aponeuroses  in  other  Cenical 
regions  of  the  body,  of  a  superficial  layer  which  surrounds  the  neck  ***"^*^ 
continuously,  and  of  processes  tliat  are  prolonged  inwards  between 
the  muscles.    In  some  bodies  tliis  fascia  is  tliin  and  indistinct. 

In  its  extent  round  the  neck  the  membrane  uicases  the  stemo- 
mastoideus,  and  presents  a  different  disposition  before  and  behind 
that  muscle.  As  now  seen  passing  backwards  from  the  muscle.  Part  behind 
4he  fascia  continues  over  the  posterior  triangular  space,  and  encloses  tddmusde 
•the  trapezius  in  its  progress  to  the  spines  of  the  vertebras.  At  the 
lower  part  of  the  neck  it  is  attached  to  the  clavicle  and  is  perforated 
hy  the  external  jugular  vein,  and  the  cutaneous  nerves. 

After  the  superficial  layer  has  been  removed  near  the  clavicle,  a  sends  a  pro- 
•deep  process  may  be  observed  to  surround  the  small  omo-hyoid  JSw-Syoid. 
muscle,  and  to  extend  under  tlie  clavicle,  where  it  is  fixed  to  the 
back  of  that  bone,  and  tlic  inner  end  of  the  first  rib. 


POSTERIOR  TRIANGULAR  SPACE. 

This  space  (fig.  14),  having  the  form  and  position  before  noted,  Posterior 

is  about  eight  inches  in  length.    It  contains  the  cervical  and  brachial  JjJjJJfSf"^ 

plexuses,  with  the  portion  of  the  subclavian  artery  on  which  a  the  neck. 

ligature  is  usually  placed,  and  some  ofi^ets  of  the  vessel  and  the 

xierves. 

Dissection,  By  the  removal  of  the  cervical  fascia  and  the  fat  Dissection 
''  Qt  the  space* 
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between  the  stenio-mnstoiil  and  trapezius  muscles,  the  posterior 
triangle  of  the  neck  will  be  displayed.  In  the  execution  of  thi>- 
task,  the  student  may  obtain  sonic  assistance  by  attending  to  the 
following  remarks : — 

Crossing  the  space  obli(iuely  al>out  an  inch  above  the  cIa^'icle, 
and  dividing  it  into  two,  is  the  small  omo-hyoid  muscle  (fig.  14,  *). 
Close  to  or  under  the  upper  border  of  the  muscle  lie  the  small 
nerve  and  vessels  to  it :  the  ner>-e  being  traceable  to  the  descendens 
noni,  and  the  arter}'  to  the  supra-scapidar. 

Above  the  omo-hyoid  muscle  will  be  found  the  ramifications  of  the 
branches  of  the  cervical  plexus,  together  with  the  spinal  accessory 
nerve  ;  the  latter  will  be  recognised  by  its  piercing  the  stemo- 
mastoid  muscle.  Tlie  greater  number  of  the  branches  of  the  cen'ical 
plexus  descend  in  the  space  to  the  shoulder  ;  but  the  small  occipital 
and  great  auricular  nerves  ascend  to  the  head,  and  the  superficial 
cervical  branch  is  directed  forwards  over  the  stemo-mastoid  muscle. 

Below  the  omo-hyoideus  are  the  subclavian  artery  and  the 
brachial  plexus,  wliich  have  a  deep  position.  In  this  part  also  the 
following  vessels  and  nerve  are  to  be  sought,  viz.  the  supra-scapulac 
vessels  beliind  the  clavicle  ;  the  transverse  cervical  vessels  which, 
are  higher  in  the  neck,  but  take  an  outward  direction  beneath  the 
omo-hyoid  muscle  ;  and,  lastly,  the  small  branch  of  ner\'e  to  the 
subclavius  muscle,  which  lies  ai)out  the  middle  of  the  space  between; 
the  cla\'icle  and  the  omo-hvoidous. 

Underneath  the  trapezius,  where  it  is  attached  to  the  clavicle,, 
the  serratus  magnus  muscle  appears ;  and  behind  the  large  cervical 
nerves,  towards  the  lower  part  of  the  space,  is  placed  the  middle 
scalenus  muscle.  Tlirough  the  scalenus  issue  two  muscular  ner^'e8 ; 
one,  formed  by  two  roots,  for  the  serratus  magnus ;  the  other 
smaller,  and  higher  up,  for  the  rhoniboidei. 

Limits  of  the  space.  The  space  is  l>ouiided  in  front  by  the  stemo- 
mastoid  muscle,  * ;  and  behind  by  the  trapezius,  -.  Its  base  corre- 
sponds with  the  middle  third  of  the  clavicle,  and  its  apex  is  at  the 
skull.  In  its  area  are  several  muscles,  which  are  placed  m  the 
following  order  from  above  down,  viz.  splenius  capitis,  levator 
angidi  scapulfc  * ;  and  middle  scalenus  * ;  and  at  the  lower  and 
outer  angle,  somewhat  beneath  the  trapezius  lies  the  upper  part  of 
the  serratus  magnus.  Covering  the  space  are  the  structures  already 
examined,  viz.  the  skin  and  superficial  fascia,  the  platysma  over  tho 
lower  half  or  two  thirds,  and  the  deep  fascia. 

The  small  omo-hyoid  muscle,  ^  crosses  the  lower  part  of  the 
space,  so  as  to  sul)di\nde  it  into  two, — a  lower  or  clavicular,  and  an 
upper  or  occipital. 

The  clavicular  part  is  small  in  size  and  close  to  the  clavicle,  and 
contains  the  subclavian  artery.  It  is  triangular  in  form,  with  its 
base  directed  fonvards :  and  is  bounded  in  front  bv  the  stenio- 
mastoid,  * ;  above  by  the  omo-hyoid  muscle,  ' ;  and  below  by  the 
clavicle.  This  small  space  measures  commonly  about  one  inch  and 
a  half  from  before  backA^arda,  and  about  half  that  in  front  at  its. 
base. 


CLATICDLAR   PAET   OP  TEIANGLE. 

Crossing  tlie  area  of  tliis  portion,  rather  above  the  level  of  the  Trankioi 
clavicle,  in  the  trunk  of  tlie  Hubclaviaii  artery,  '  (its  third  port),  uenei, 
which  iamiea  from  beneath  the  anterior  scalenus  muscle,  and  is 
directed  over  the  6™t  rib  to  the  oiilla.    In  the  ordinaij  condition 
of  the  vessel  the  companion  subclavian  vein  ie  aeldom  seen,  owing 

Kg.  U.* 


to  its  situation  being  Iowit  down  bcncnth  the  clavicle.  Above  tlie 
arterj'  are  the  large  cords  of  the  brachial  plexux,  ',  which  accom- 
pany the  vessel,  anil  become  closely  applied  to  it  beneath  the 

*  Ftrt  of  the  porterior  triangle  of  the  neck  is  here  itieplayed,  bnt  the 
itadent  ahould  c>n7  the  UiBxectioii  is  high  as  the  head,  ao  w  to  Uf  We  the 
whole  of  that  gpiice.  I.  Sterna- mastoideua.  2.  Trapezius.  3.  Posterior 
belljr  of  the  omo-faToid  mnscle.  4.  Anterior  ■oleniia,  with  the  phrsoic  nerve 
tm  it.  6.  Middle  scoleaus  muecle.  6.  Elevator  of  the  angle  of  the  ecapnls. 
7.  Third  part  of  the  aabcIaviaD  artery.  8.  Kxtcrnal  jugular  Tein  joining  the 
■abcIanoB  below,  fl.  NerrtJi  of  the  brachial  pkius,  10,  Spia^  acceiaory 
■erre.     (Bludin's  Sni^okt  Anatomy.) 
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clavicle.  Behind  the  artery  niiil  the  nerres  is  tlie  middle  Bcalenns 
muscle,  *.     And  below  the  veBsel  is  the  first  rib. 

Along  the  lower  boundary  of  the  space,  and  rather  beiiefttli  the 
clavicle  lie  the  supra-scapular  vessels ;  aiid  cr<ie>iing  the  upper 
angle,  nt  the  meeting  of  the  omo-tiyoid  and  atemo- mastoid  muscles, 
ere  the  transverse  cervical  veaselH.  Kiitering  the  space  from  above 
is  tlie  external  jugular  vein,  ",  which  descends  over  or  under  the 
omo-hyoideus  near  the  anterior  part,  and  opens  into  the  subclavian 
vein  ;  in  tliis  spot  the  vein  receives  the  sitprn-scnpular  and  trans- 
verse cervical  branches,  and  sometimes  a  small  vein,  over  the 
clavicle,  from  the  cephalic  vein  of  the  arm. 

Tlie  size  of  tlie  clavicular  ]>art  of  tbe  apace  from  before  bock  is 
I  influenced  by  the  attachment  of  the  traperjus  and  stcnio-mosttiid 
muscles  along  the  clavicle  :  in  some  bodies  thenc  muscles  occupy 
nearly  the  wliole  length  of  that  lioue,  leaving  but  a  suinll  interval 
between  them  ;  and  in  otliers  they  meet,  so  as  to  cover  the  under- 
lying vessels,  llie  space  may  be  further  increased  or  diniinished 
from  above  down  by  the  position  of  tlic  omo-hyoideus  in  the  neck ; 
for  this  muscle  may  lie  close  to  the  clavicle,  being  attached  thereto, 
or  it  may  be  <li8taiit  one  inch  and  a  half  from  tlint  bone. 

In  depth  the  space  varies  naturally ;  and  in  a  short  thick  neck 
I  with  a  prominent  clavicle,  the  artery  is  farther  from  the  surface 
then  in  tite  opposite  condition  of  the  ports.  Hut  the  depth  may  be 
altered  much  more  by  llie  position  of  tlie  clavicle,  according  as  tlie 
limb  may  be  raised  or  depressed.  And  lastly,  the  artery  may  lie 
concealed  entirely  in  its  iisiinl  portion  by  forcing  upwards  the  arm 
and  shoulder,  as  the  collar  l>one  can  be  raised  above  the  level  of 
the  omo-hyoid  muscle. 

Tlie  situation  of  the  trunk  of  the  subclavian  ai-tery  may  vaiy 
much,  for  the  vessel  maybe  one  inch  and  a  half  above  the  clavicle, 
or  at  any  point  intermediate  between  this  and  its  usual  level  just 
above  the  prominence  of  that  bore.  Further,  its  position  to  the 
nnlertor  scalenus  may  be  changed  ;  and  instead  of  the  vesael  being 
beneath,  it  may  be  iu  front  of,  or  even  lietwecti  the  fibres  of  tliat 
muscle. 

Conimonly  there  is  not  any  branch  connected  with  the  artery  in 
this  part  of  its  course  ;  but  the  posterior  Bcspulor  branch  (fig.  14) 
may  take  origin  fmni  it  nt  different  distances  from  the  scalenus,  or 
tliere  may  be  more  tlinn  oiie  bi'ancli  ((Juaiii). 

Tlie  subclavian  vein  riscH  upwards  not  uiifrcquently  as  high  ns 
the  artery,  or  it  may  even  lie  with  the  artery  beneath  the  anterior 
scalenus  in  some  rare  instances.  The  jHisilion  of  the  external 
jugular  vein  with  regard  to  the  Bul>clavinii  artery  is  very  uncertain  ; 
and  the  branches  connected  with  its  lower  end  may  form  a  kind  of 
pleiHB  over  the  arterial  tnink. 

The  occipital  part  of  the  posterior  triangle  is  larger  tlian  the 
other.  Its  boundaries  in  front  and  behintl  aie  the  sterno-mastoid 
and  the  traper.ius  ;  and  it  is  separated  from  the  clavicular  portion 
by  tlie  omo-hyoid  muscle. 

In  it  are  contained  cliiefly  the  ramifications  of  the  cervical  plextiB ; 
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and   a  chain  of  lymphatic  glands  lies  along  the  stemo-mastoid  nerves  and 
muscle.     Tlie  spinal  accessory  ncn'e,  ^^^  is  directed  obliquely  across  ^y"*?******* » 
tliis  interval  from  the  stemo-mastoid  muscle,  which  it  pierces,  to  ^JSaS^ 
the  under  surface  of  the  trapezius  ;  and  a  communication  takes  place  nei^e. 
1)etween  this  cranial  and  the  spinal  nerves  in  the  space. 

SuPEBFicuL   Branches  op  the  Cervical  Plexus.  Behmd  the  'Serves  of 
stemo-mastoid   muscle   appear  some  of  the  ramifications  of   the  plexus 
cervical  nerves  in  the  plexus  of  the  same  name;  and  superficial 
branches  are  furnished  from  these  both  upwards  and  downwards. 

Tlie  ASCENDING  SET  (fig.   14)   are  three  in  number,  viz.  small  tiiat  ascend, 
occipital,  great  auricular,  and  superficial  cervical. 

The  mnall  occipital  branch  (fig.  2,  ^)   comes  from  the  second  Small  occi- 
<;ervical  nerve,  and  is  directed  upwards  to  the  head  along  the  pos-  ^****^ 
terior  Iwrder  of  the  stemo-mastoid  muscle.     At  first  the  nerve  is 
beneath  the  fascia  ;  but  near  the  occiput  it  becomes  cutaneous,  and 
is  distributed  between  the  ear  and  the  great  occipital  ner\'e  (p.  8). 
Occasionally  there  is  a  second  cutaneous  nerve  to  the  head. 

Tlie  great  auricular  nerve  (fig.  2,  ^)  is  a  branch  of  tlie  part  of  Great  auri- 
tlie  plexus  foniied  by  the  second  and  third  cervical  iierA^es.     Per-  ^      * 
forating  the  deep  fascia  at  the  posterior  border  of  the  stemo-mastoid 
muscle,  the  iier\'e  is  directed  upwards  beneath  the  platysuia  to  the 
lobule  of  the  ear,  where  it  ends  in  the  following  branches  : — 

The /oeia/  hranchea  ore  sent  for>vard8  to  the  integuments  over  the  supplies 
parotid,  and  a  few  slender  filaments  jiass  through  the  gland  to  join  '**^^» 
the  facial  nerve. 

The  auricular  hranch^ft  ascend  to  the  external  ear,  and  are  chiefly  auricular, 
distributed  on  its  cranial  aspect ;  one  or  more  reach  the  opposite 
4;urface  by  piercing  the  pinna.    On  the  ear  they  communicate  with 
branches  furnished  from  the  facial  and  pneumogastric  nei^ves. 

Tlie  mastoid  branch  is  directed  backwards  to  the  integuments  and  mastoid 
l>etween  the  ear  and  the  mastoid  process ;  and  it  joins  the  posterior  ^   * 

auricular  branch  of  the  facial  nen^e  (p.  8). 

The  tfuperficial  cervical  nerve  (fig.  2,  ")  springs  from  the  same  SuperHcial 
source  as  the  preceding,  and  tums  forwards  romid  the  stemo-mastoid  S^^ 
muscle  about  the  middle.    Aftenvards  it  j)ierces  the  fascia  and 
platysma,  and  ramifies  over  the  anterior  triangular  space  (see  p.  59).  * 
There  may  be  more  than  one  branch  to  represent  this  ner\'e. 

The  DESCENDING  SET  of  branches  (fig.  2),  (supra-clavicular)  are  Nerves  that 
-derived  from  the  third  and  fourth  nerves  of  the  plexus,  and  are 
directed  towards  the  clavicle  over  the  lower  part  of  the  triangular 
**pace.    Tlieir  number  is  somewhat  uncertain,  but  usually  there  are 
about  three  on  the  clavicle. 

Tlie  most  uitemal  branch  (stemal)  crosses  the  cla^^cle  near  its  8up»  clavi- 
iniier  end ;  tlie  middle  branch  lies  about  the  middle  of  that  bone  ;  ^ 
and   the    posterior   (acromial)  tums   over  the   attaclunent  of  the 
trapezius  to  the  acromion.    All  are  distributed  in  the  integuments 
•of  the  chest  and  shoulder. 

Derived  from  the  descending  set  are  two  or  more  posterior  cutaneous  Posterior 
cervical  nerves,  which  ramify  in  the  integument  over  the  lower  two  of  neck, 
thirds  of  the  fore  part  of  the  trapezius. 
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Lyninhatie  The  lymphatic  glands  (glandula*  concntenat«)  lie  along  the  sterno- 
jjj.^*  ^  mastoid  muscle,  and  are  continuous  at  the  lower  part  df  the  neck 
with  the  glands  in  the  cavity  of  the  thorax.  Tliere  is  also  a  super- 
ficial chain  along  the  external  jugular  vein. 
Dissection.  Dissection.  The  dissection  of  the  posterior  triangle  should  he 
repeated  on  the  left  side  of  the  neck,  in  order  that  the  difference  in 
the  vessels  may  he  oh8e^^'ed.  Afterwards  the  reflected  parts  are  to 
be  replaced  and  carefully  fastened  in  their  natural  position  with 
a  few  stitches,  preser^-ative  fluid  or  salt  having  been  previously 
applied. 

Directions,  It  is  supposed  that  the  body  yn\\  now  be  turned  oi» 
the  fore  part  for  the  examination  of  the  Back  ;  and  during  the 
time  allotted  for  this  position  the  dissector  of  the  head  is  to  leani 
the  posterior  part  of  the  neck.    (Dissf/tion  of  the  Back.) 

After  the  completion  of  the  Back,  the  student  should  take  out 
the  spinal  cord,  and  then  return  to  the  dissection  of  the  front  of 
the  neck,  which  is  doscrihed  below. 


The  back  to 
be  examined 
now. 


FnONT  OF  TIIK   XECK. 


Detach  the 
head. 


Examine 
right  side  of 
uei'lc. 


Poeition  of 
iwrt 


Dissection 
to  raise 
skin 


to  show 
platysma. 


Anterior 

iwrtof 

Iihitysma. 

Insertion 
into  jaw. 


Crossing  of 
the  fibres. 


Directions.  Supposiiifi;'  tlie  tliorax  and  Back  finished,  the  head  and 
neck  may  be  detaclied  from  the  tniiik  by  dividing  the  spinal  column 
between  the  second  and  third  doi-sal  vertebra?,  and  cutting  tlirough  the 
arch  of  the  aorta  beyond  its  large  branches  (if  this  is  not  done),  so 
as  to  take  that  piece  of  the  vessel  with  the  head.  The  dissector  con- 
tinues his  work  on  tlie  remainder  of  the  right  side  of  the  neck ;  but 
if  the  facial  nerve  has  been  omitted,  it  should  be  first  learnt  (p.  35). 

Position.  Supposing  the  facial  ner\*e  completed,  a  small  narrow 
block  is  to  be  placed  beneath  the  left  side  of  the  neck,  and  the  face 
is  to  be  turned  from  tlie  dissector.  Further,  the  neck  is  to  be  made 
tense  by  means  of  hooks,  the  chin  being  well  raised  at  the  same 
time. 

Dissection.  An  incision  along  the  base  of  the  jaw  on  the  right 
side  (if  it  has  not  been  made  already)  will  readily  allow  the  piece 
of  integiunent  in  front  of  the  stemo-mastoideus  to  be  raised 
towards  the  middle  line.  Beneath  the  skin  is  the  superficial  fascia, 
containing  very  fine  offsets  of  the  superficial  cer\ncal  nerve. 

To  define  the  platysma  nmscle,  remove  the  fat  which  covers  it, 
carrying  the  knife  down  and  back  in  the  direction  of  the  fleshy 
fibres. 

Platysma  MvoiDfX  The  anterior  part  of  the  platysma,  viz. 
from  the  stemo-mastoid  muscle  to  the  lower  jaw,  covers  the  greater 
portion  of  the  anterior  triangular  space.  At  the  base  of  the  jaw  it 
is  inserted  between  the  symphysis  and  the  masseter  muscle  ;  while 
other  and  more  posterior  fibres  are  continued  over  the  face,  joining 
the  depressor  anguli  oris  and  risorius,  as  far  as  the  fascia  covering 
the  parotid  gland,  or  even  to  the  cheek  bone. 

Tlie  fibres  have  the  same  appearance  in  this  as  in  the  lower  half 
of  the  muscle,  but  they  arc  rather  stronger.     Below  the  chin  the 
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inner  fibres  of  opposite  muscles  cross  for  the  distance  of  about 
an  inch,  but  those  which  are  superficial  do  not  belong  always  to  the 
tiamc  side. 

Action,    The  ordinary  action  of  this  muscle  is  confined  to  the  Use  on  skin, 
skin  of  the  neck,  which  it  throws  into  longitudinal  wrinkles  ;  but 
it  can  depress  the  comer  of  the  mouth  by  the  slip  prolonged  to  the  moutii, 
face.     Through  its  attachment  to  the  jaw  it  will  assist  in  opening  jaw. 
the  mouth. 

Dissectioti.      Raise  the  platysraa  to  the  base  of  the  jaw,  and  Dissection^ 
dissect  out  the  branches  of  the  superficial  cervical  nerve,  and  the 
cervical  branches  of  the  facial  ner>'e  that  are  beneath  it.    Clean 
also  the  deep  fascia  of  the  neck,  and  the  anterior  jugular  vein 
which  is  placed  near  the  middle  line. 

The  superficial  cervical  nei^ve  has  been  traced  from  its  origin  in  Sunerflciai 
the  cer\-ical  plexus  to  its  position  on  the  deep  fascia  of  the  neck  nerve, 
(p.  57);  but  the  nerve  may  arise  from  the  plexus  by  two  pieces. 
Beneath  the  platysma  it  divides  mto  an  ascending  and  a  descending 
branch  : — 

Tlie  ascending  branch  perforates  the  platysma,  supplying  it,  and  ascending.. 
<.*nds  in  the  integmuents  over  the  anterior  triangle,  about  half  way 
<lown  the  neck.     Whilst  this  branch  is  beneath   the  platysma  it 
joins  the  facial  nerve. 

The  descending  branch  likewise  passes  through  the  platysma,  and  descentlinj; 
is  distributed  to  tlie  teguments  below  the  preceding,  reaching  as 
low  as  the  stenuim. 

The  infra-Moxillan/  branches  of  the  facial  or  seventh  cranial  nerve  Brancliendf 
(rami  subcutanci  colli)  (p.  88)  pierce  the  deep  cerA'ical  fascia,  and  to^the"uM-k- 
pass  fon^'ards  beneath  the  platysma,  forming  arches  across  the  side 
of  the  neck  (fig.  9),  which  reach  as  low  as  the  hyoid  bone.  Most 
of  the  branches  end  in  the  platysma,  but  a  few  filaments  perforate 
it,  and  reach  the  integuments.  Beneath  the  muscle  there  is  a  com- 
munication between  the  branches  of  the  facial  and  the  offsets  of 
the  superficial  cervical  nerve. 

Dissection.  Cut  across  the  external  jugular  vein  about  the  Dissection. 
middle,  and  throw  the  ends  up  and  down.  Afterwards  the  super- 
ficial nerves  of  the  neck  may  be  divided  in  a  line  with  the  angle 
of  the  jaw,  the  anterior  ends  being  removed,  and  the  posterior 
reflected.  Tlie  great  auricular  nerve  may  be  cut  through  and  the 
ends  reflected. 

The   part  of  the   deep  cervical  fascia  in  front  of  the  stemo-  Cervical 

lASCui in 

mastoideus  is  stronger   than  that  behind  the  muscle,  and  has  the  trout  ot 
following  arrangement.     Near  the  sternum   the   fascia   forms  a  Jjjjjjjjli 
white  firm  membrane,  wliich  is  attached  to  that  bone ;  but  liigher 
in  the  neck  it  becomes  thinner,  and  is  fixed  above  to  the  lower 
jaw  and  the  zygoma,  covering  also  the  parotid  gland.    From  the 
ramus  of  the  jaw  a  piece  is  prolonged  downwards,  between  the 
parotid  and  submaxillary  glands,  to  join  the  styloid  process ;  this 
piece  is  named  the  stylo-maxiUary  ligament.     And  from  the  angle  forms  stylo- 
of  the  jaw  a  strong  piece  is  continued  to  the  stemo-mastoideua,  iJ^nieiiT 
which  fixes  forwards  the  anterior  border  of  that  muscle. 
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IntermuM- 
cular  strata. 


Layers  of  the  membrane  are  prolonged  between  the  muscles; 
and  that  beneath  the  stemo-mastoid  is  connected  with  the  sheath 
of  the  cervical  vessels.  One  of  these  beneath  the  stemo-tliyroid 
muscle,  descends  in  front  of  the  great  vessels  at  the  root  of  tho 
neck  to  the  arch  of  the  aorta,  and  the  pericardium. 


ANTERIOU  TRIANGULAR  SPACE. 


Anterior 

triflCigular 

npactf. 

Dissection 
of  anterior 
triangle. 


Trane 
■arteries. 


Utiitk  longi< 

tndinal 

ner>e«». 


.and  trans- 
verse ner>'es. 


^Spinal 
accessory. 


laryngeal 
nerv'es. 


dean  gland, 
seek  nerve 
to  mylo- 
hyoid. 


OBoundarieB. 


Tliis  space  (fig.  15)  contains  the  carotid  vessels  and  their  branches, 
with  many  nerves  ;  and  it  corresponds  witli  the  hollow  on  the 
surface  of  the  neck  in  fi*ont  of  the  stemo-mastoid  muscle. 

Dissection.  To  define  the  anterior  triangular  8])aee  and  its  contents 
take  away  the  deep  fascia  of  the  neck,  and  the  fat,  but  without 
injuring  or  displacuig  the  several  parts.  First  clean  the  surface  of 
the  hyoid  muscles  that  appear  along  the  middle  line,  leaving 
mitouched  the  anterior  jugular  vein. 

The  tnniks  into  wliich  tlic  large  carotid  artery  bifurcates  are  to 
be  followed  upwards,  especially  the  more  superficial  one  (external 
carotid),  whose  numerous  branches  are  to  be  traced  as  far  as  they 
lie  in  the  space.  In  removing  the  sheath  from  the  vessels,  as 
these  appear  from  beneath  the  nmscles  at  the  lower  part  of  tlie 
neck,  the  dissector  should  be  careful  of  the  small  descending 
branch  of  the  hypo-glossal  ner\'^e  in  front  of  it.  In  the  sheath 
between  the  vessels  (carotid,  artery-  and  jugular  vein)  will  be 
found  tlie  pneumo-gastric  ner\-e,  and  behind  the  sheatli  is  the 
sympathetic  nerve. 

Ci'ossing  the  space,  in  the  direction  of  a  line  from  the  mastoid 
process  to  the  hyoid  bone,  are  the  digastric  and  stylo-hyoid  muscles, 
with  several  nerves  directed  transversely.  ITius  lying  below  them 
is  the  hypo-glossal  nerve,  which  gives  one  branch  (descendens 
noni)  in  front  of  the  sheath,  and  another  to  the  th^TO-hyoid  muscle. 
Above  the  muscles,  and  taking  a  similar  direction  between  the  two 
carotid  arteries,  are  the  glosso-pharyngeal  nerve  and  the  stylo- 
pharyngeus  muscle.  Directed  downwards  and  backwards  from 
beneath  tlie  same  muscles  to  the  stcnio-mastoideus,  is  the  spinal 
accessor}'  nerve. 

On  the  inner  side  of  the  vessels,  between  the  hvoid  bone  and  the 
tliyroid  cartilage,  the  dissector  will  find  the  superior  laryngeal 
nerve ;  and  by  the  side  of  the  larynx,  with  the  descending  part  of 
the  superior  thyroid  artery,  the  small  external  laryngeal  branch. 

Clean  then  the  submaxillary  gland  close  to  the  base  of  the  jaw ; 
and  on  partly  displacing  it  from  the  surface  of  the  mylo-hyoid 
muscle,  the  student  will  expose  the  small  branch  of  nerve  to  that 
muscle  with  the  submental  artery. 

The  interval  between  the  jaw  and  the  mastoid  process  is  supposed 
to  be  already  cleaned  by  the  removal  of  the  parotid  gland  in  the 
dissection  of  the  facial  nerve. 

Limits  of  the  space.  Behind,  is  the  sterno-mastoid  muscle,  * ; 
and  in  front,  a  line  from  the  chin  to  the  sternum,  along  the  middle 
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of  the  neck.  Above,  at  the  base  of  the  Hpace,  would  be  the  lower 
jaw,  the  skull,  and  the  ear ;  and  below,  at  the  apex,  is  the  sternum. 
Over  this  space  are  placed  the  skin,  the  superficial  fascia  with  the 
platysma,  the  deep  fascia,  and  the  ramifications  of  the  facial  and 
superficial  cervical  nerves. 

Muscles  in  the  space.  In  the  area  of  the  triangular  interval,  as  it  Contente  o« 
is  above  defined,  are  seen  the  lai-jnx,  and  pharynx  in  part,  and    **'"P**'*' 
many  muscles  converging  towards   the  hyoid  bone  as  a  centre, 
some  being  above  and  some  below  it.     Below  are  the  depressors 
of   that   bone,  viz.  omo-hyoid,   stemo-hyoid,   and    stemo-thyroid, 
^  to  ■* ;   and  above  the   os  hyoides   arc   the  elevator  muscles,  viz.  • 

mylo-hyoid,  digastric,  and  stylo-hyoid.  Connected  with  the  back 
of  the  hyoid  bone  and  the  larynx  are  some  of  the  constrictor 
muscles  of  the  gullet. 

Vessels  in  the  triangular  space.   The  carotid  blood-vessels,  *  and  ",  Carotid 
occupy  the  hinder  and  deeper  part  of  the  space  along  the  side  of  g|>ac?. 
the  Btemo-mastoid  muscle ;  and  their  coimae  would  be  marked  on  course. 
the  surface  by  a  line  from  the  stemo-clavicular  articulation  to  a 
point  midway  between  the  jaw  and  the  mastoid  process.    As  high  Coverings. 
as  the  level  of   the  cricoid  cartilage  they  are  buried  beneath  the 
depressor  muscles  of  the  os  hyoides ;  but  beyond  that  spot  they 
are  covered  by  the  superficial  layers  over  the  space,  and  by  the 
9tenio-mastoid  muscle  which,  before  the  parts  are  displaced,  con- 
ceals the  vessels  as  far  as  the  parotid  gland. 

For  a  short  distance  after  its  exit  from  beneath  tlie  muscles  at  Bifurcation. 
the  root  of  the  neck,  the  common  carotid  artery  remains  a  single 
tnuik,  • ;  but  opposite  the  upper  border  of  the  thyroid  cartilage 
it  divides  into  two  large  vessels,  external  and  internal  carotid. 
From- the  place  of  division  these  trunks  are  continued  onwards, 
beneath  the  digastric  and  stylo-hyoid  muscles,  to  the  interval 
between  the  jaw  and  the  mastoid  process. 

At  first  the  tnmks  he  side  by  side,  the  vessel  destined  for  the  Poaition  of 
internal  parts  of  the  head  (internal  carotid)  being  the  more  posterior  J^one"" 
or  external  of  the  two ;  but  above  the  digastric  muscle  it  becomes  another. 
deeper   than    the    other.     The   more   superficial    artery    (external 
carotid)  furnishes  many  branches  to  the  neck  and  tlie  outer  part  Branches. 
of  the  head,  viz.  some  forwards  to  the  larynx,  tongue,  and  face ; 
others  backwards  to  the  occiput  and  the  ear;  and  others  upwards 
to  the  head. 

But  the  common  carotid  does  not  always  divide,  as  here  said.  Clianges  in 
For  the  point  of  branclung  of  the  vessel  may  be  moved  from  the  aifigi^of 
upper  border  of  the  thyroid  cartilage,  either  upwards  or  down-  carotid. 
wards,  so  that  the  trunk  may  remahi  undivided  till  it  is  beyond 
the  OS  hyoides,  or  end  in  branches  opposite  the  cricoid  cartilage. 
The  division  beyond  the  usual  place  is  more  frequent  than  the 
branching  short  of  that  spot.    It  may  ascend  as  an  undivided  trunk 
(though  very  rarely),  furnishing  offsets  to  the  neck  and  head. 

In  close  contact  with  the  outer  side  of  both  the  common  and  the  Jugwlar 
internal  carotid  artery,  and  incased  in  a  sheath  of  fascia  with  them, 

the  large  internal  jugular  vein,  which  receives  branches  in  the 


vi'in 
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neck  corrcspondiug  with  some  of  the  branches  of  the  superficial 
.iit'MN  artery.     In  Honie  bodies  the  vein  may  cover  the  artery ;  and  tlie 

'"'*'  ""•       brandies  joining  it  above  may  form   a  kind  of  plexus  over  the 

upper  part  of  the  common  carotid. 
Xone*  with       Nerv€8  in  the  space.    In  connection,  more  or  less  intimate,  with 
theurtenes.  ^^^^  large  vessels,  are  the   following  nerves  with   a  longitudinal 
direction : — In  front  of  the  sheath  lies  the  descending  branch  of 
the  hypo-glossal  nerve;  within  the   sheath,  between  the  carotid 
artery  and  jugular  vein,  is  the  pneumo-gastric  nerve;  and  beliind 
lying  along   the  slieath  is  the  sympathetic  ners'c.     Along  the  outer  part  of  the 
*  vessels  the  spinal  accessory  nerve  extends  for  a  short  distance,  till 

it  pierces  the  stenio-mastoid  muscle. 
:in.i  crossing      Several    nerves   are   placed  across   the  vessels : — thus,   directed 
thcwi.  transversely  over  the  two  carotids,  ho  as  to  form  an  arch  below  the 

digastric  muscle,  is  the  hypo-glossal  ners'c,  which  gives  downwards 
its  branch  (descendens  noni)  most  conmionly  in  front  of  the  sheath. 
Appearing  on  the  inner  side  of  the  carotid  arteries,  close  to  the 
base  of  the  space,  is  the  glosso-pharjiigeal  nerve,  which  courses 
forwards  between  them.  Inside  the  internal  carotid  artery,  opposite 
the  hyoid  bone,  the  superior  laryngeal  nei've  comes  into  sight; 
whilst  a  little  lower  down,  with  the  descending  branches  of  the 
thyroid  artery,  is  the  external  laryngeal  branch  of  that  nen-e. 
<aandH :  Glatuh  in  the  sjmce.    Two  glandular  bodies,  the  submaxillary,  ", 

iTiry™*'''^  and  thyroid,  *'*,  have  their  seat  in  this  triangular  space  of  the  neck. 
The  submaxillary  gland  is  situate  altogether  in  front  of  the  vessels^ 
and  is  partly  concealed  by  the  jaw ;  and  beneath  it  on  the  siu^ace 
of  the  mylo-hyoideus  is  the  small  ner\'^e  to  that  muscle,  with  the 
i\\u\  tiiyroid  submental  arter}'.  By  the  side  of  the  thjToid  cartilage,  between  it 
and  the  common  carotid  arter^^  lies  the  thyroid  body  beneath  tlie 
sterno-thyroid  muscle:  in  the  female  tliis  body  is  more  largely 
developed  than  in  the  male. 
Parotid  At  the  base  of  the  space,  if  the  parts  were  not  disturbed,  would 

^  *"  '  be  the  parotid  gland,  wliich  is  wedged  into  the  hollow  between  the 

jaw  and  the  mastoid  process,  and  projects  somewhat  below  the 
level  of  the  jaw.    Its  connections  have  been  noticed  at  p.  28. 
•   Directions.    Tlie  student  has  to  proceed  next  with  the  examina- 
tion of  the  individual  parts  that  have  been  referred  to  with  tlie 
triangular  spaces. 
Anterior  Anterior  jugular  vein.  Tliis  small  vein  occupies  the  middle  line  of 

jugular  vein  ^|^^  neck,  and  its  size  is  dependent  upon  the  degree  of  development 
of  the  external  jugular.     Beginning  in  some  small  branches  below 
the  chin,  the  vein  descends  to  the  sternum,  and  then  bends  out- 
wards beneath  the  stemo-mastoid  muscle,  to  oi)en  into  the  sub- 
ioniH  siiix^a-  clavian    vein,  or   into    the    external    jugular.      In    the    neck    the 
\eui.      anterior  Q^if\  external  jugular  veins  comnuuiicate.     There  are  two 
anterior  veuis,  one  for  each  side,  though  one  is  usually  larger  than 
the  other ;   and  at  the  bottom  of  the  neck  they  are  joined  by  a 
transverse  branch. 
stemo-ma8-       ITie  8TEUN0-CLEID0-MAST0ID  MUSCLE  (fig.  15,  *)  forms  the  super- 
muscc   £j^»j|^j  prominence  of  the  side  of  the  neck.     It  is  narrower  in  the 
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«entre  than  nt  tlie  ende,  and  in  attnclieil  Uclow  liy  two  heads  of 
origin,  whicli   are  separated  by  an  elongated  iiitervitl.     The  inner  tiulU 
head  is  fixed  liy  a  narrowed  tendun  to  tlic  anterior  surface  of  the  aJ^um 
first  piece  of  the  Hterniiiii;  niid  the  oilier  liend  has  a  wide  Aealiy  aiulclaiidc, 
iittacbaient  to  the  Hternnl  third  of  the  clavicle.     From  this  origin 
the  heads   are   directed  upwards,  (lie  internal   passing   baekwarda, 


and  the  ertemitl    almost  vertically    and   arc  blended  about  the 
middle  of  the  neck  in  a  roundish  bellj      Near  the  skull  the  muscle  unl  iiuar- 
ends  in  a  tendon  which  is  tnserted  mto  the  mastoid  process  at  the  ''™*'»'"^ 
outer  aspect  from  base  to  tip   and  by  a  thm  aponeurosis  into  a 
rough  surface  belund  that  process  and  into  the  outer  part  of  the 
upper  curved  hue  of  the  occipital  hone 

The  muscle  divides   the  latinl   surface  of  the   neck   into   two  PcisHlon  lo 
triangular  spaces     On  its  cutoni  ous  aspect  (he  stemo  mastoid  is  """'  1*'*^ 

*  View  of  the  interior  triangular  apace  of  tbe  neck  (Quain'i  "Arteries"). 
1.  Sterno-nuatoitlens.  S.  Sterno-hyuideUH.  3.  Anterior  belly  of  the  omo- 
lijaideua.  *.  Tbyro-hjoiJeus.  6.  Common  carolid  artery  diriding.  7.  In- 
ternal jagalar  vein.  8.  Entemal  jugular  reia. — Id  the  Drawing  from  which 
this  eat  U  copied  the  stern  o-moatoid  ia  partly  cut  through. 
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covered  by  the  common  integumentfl,  by  the  platysma  and  deep- 
fascia,  and  by  the  external  jugular  vein  and  the  superiicial  branches 
of  the  cen'ical  plexus  (across  the  middle).  If  the  muscle  be  cat 
through  below  and  raised,  it  will  be  seen  to  lie  on  the  following 
parts : — The  clavicular  origin  is  superficial  to  the  anterior  scalenus 
and  omo-hyoid  muscles ;  and  the  sternal  head  conceals  the  depressors 
of  the  hyoid  bone,  and  the  common  carotid  artery  with  its  vein 
and  nerves.  After  the  union  of  the  heads,  the  muscle  is  placed 
over  the  cervical  i)lexus,  and  the  middle  scalenus  and  elevator  of 
the  angle  of  the  scapula  ;  and  nenr  the  skull,  on  the  digastric  and 
splenius  muscles,  the  occipital  artery,  and  part  of  the  parotid 
gland.  The  spinal  accessory  nerve  perforates  the  muscular  fibres 
about  the  upper  third. 
Use.  Action.   lk>tli  muscles  acting  bend  the  head  forwards ;  but  one 

muscle  turns  th(^  face  to  the  opposite  side.  In  conjunction  with  tlic- 
muscles  attached  to  the  mastoid  process  one  sterno-mastoideus  will 
incline  the  head  towards  the  shoulder  of  the  same  side. 

In  laborious  respiration  the  two  muscles  will  assist  in  elevating 

the  stennun. 

Omo-iiyolti        Tlie   OMO-HYOID  MUSTLK  crosses  beneath  the  sterno-mastoideus, 

]^^g  at       ^^^  consists  of  two  fleshy  bellies  united  by  a  small  ronnd  inter- 

the  scaimla,  mediate  tendon  (fig.  14,  ').    Tlie  origin  of  the  muscle  from  the 

scapula,  and    the  connections   of  the   posterior  part,   are   to   be 

and  ends  at   studied  in  the    dissection    of   the    Back.      From   the   intervening 

^°       "®*  tendon  the  anterior  fleshy  belly  (fig.  15,  ')  is  directed  upwards 

along  the  outer  border  of  the  stemo-hyoid  muscle,  and  is  inserted 

into  the  lower  part  of  the  body  of  the  hyoid  bone,  close  to  the 

great  comu. 

Conncfr  The  anterior  belly  is  in  contact  with  the  fascia,  after  escaping 

from  beneath  the  stemo-mastoid ;  and  rests  on  the  stemo-thjToideus. 

This  part  of  the  muscle  crosses  the  common  carotid  artery  and 

internal  jugidar  vein  on  a  level  with  the  cricoid  cartilage. 

^^'  Action,   llie   anterior  belly  depresses  the  hyoid  bone;  and  the 

posterior  is  said  by  Theile  to  make  tense  the  deep  fascia  of  the 

neck  with  which  it  is  connected. 

8temo-  Tlie  STEKNO-HYoii)  MUSCLE  (fig.  15,  ^)  is  a  flat  thin  band  nearer 

nmscie.         ^^^^  middle  line  than  the  preceding.     It  unnes  from  the  posterior 

surface  of  the  sternum  and  the  cartilage   of  the  first  rib.     From 

this  spot  the  fibres  ascend,  and  are  inserted  into  the  lower  border 

of4he  body  of  the  os  hyoides,  internal  to  the  preceding  muscle. 

Farts  above       One  surface  is  in  contact  with  the  fascia,  and  is  often  marked 

an    Mjnea  1. 1^^  ^  tendinous  intersection  near  the  clavicle.     When  the  muscle  is 

divided  and  turned  aside,  the  deep  surface  will  be  found  to  touch 

the    stenio-thyroideus,    and    the    superior   thyroid   vessels.      Tlic 

muscles  of  opposite  sides  are  separated  by  an  interval  wliich  is 

largest  below. 

^^^'  Action,  It  draws  the  os  hyoides  downwards  after  swallo-wing ;  and 

in  laborioiLs  respiration  it  will  act  as  an  elevator  of  the  sternum. 
Bterno-thy-       The  aTERNO-THYROii)  MUSCLE  is  wider  and  shorter  than  the  stemo- 
roid  wut»cie.  jjyQJj^  beneath  which  it  lies.    Like  the  other  hyoid  muscle,  it  arisen 
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from  the  posterior  surface  of  the  sternum,  and  the  cartilage  of  the 
first  rib  below  the  former;  and  it  is  inserted  into  the  oblique  line 
on  the  side  of  the  th3rroid  cartilage,  where  it  is  continuous  with  the 
thyro-hyoid  muscle. 

The  inner  border  touches  its  fellow  for  about  an  inch,  along  the  Parts  over 
middle  line  of  the  neck,  whilst  the  outer  reaches  over  the  carotid  »'^<l^'^®**^- 
artery.  The  superficial  sui-face  is  concealed  by  the  preceding  hyoid 
muscles ;  and  the  opposite  surface  is  in  contact  with  the  lower 
part  of  the  common  carotid  artery,  the  trachea,  and  the  larynx  and 
thyroid  body.  A  transverse  tendinous  line  crosses  the  muscle  near 
the  sternum. 

Action.  Its  chief  use  is  to  aid  the  preceding  muscle  in  lowering  Use. 
rapidly  the  hyoid  bone  after  deglutition  ;  but  it  can  draw  down  and 
forwards  the  thyroid  cartilage,  and  assist  in  rendering  tight  the  vocal 
cords. 

Like  the  stemo-hyoid  it  participates  in  the  movement  of  the 
chest  in  laborious  breathing. 

The  THYRO-HYOIDEUS  (fig.  15,  *)  18  a  continuation  in  direction  of  Thyro-hyold 
the  last  muscle.     Beginning  on  the  side  of  the  thyroid  cartilage,  °^^"<^®- 
the  fibres  ascend  to  the  inner  half  of  the  great  comu  of  the  os 
hyoides,  and  to  the  outer  part  of  the  body  of  the  bone. 

On  the  muscle  lies  the  omo-hyoideus  ;  and  beneath  it  are  the 
superior  laryngeal  nerve  and  vessels.  It  is  sometimes  considered 
one  of  the  special  muscles  of  the  larynx. 

Action,  Raising  the  thyroid  cartilage  towards  the  os  hyoides,  it  Use. 
renders  lax  the  vocal  cords,  and  assists  in  placing  the  cartilage 
under  the  tongue  preparatory  to  swallowing. 

Directions.  Tlie  remaining  parts  included  in  this  SECTION  are  the     * ' 
scaleni  muscles  and  the  subclavian  blood-vessels,  with  the  cervical 
nerves  and  the  carotid  blood-vessels.    The  student  may  examine 
them  in  the  order  here  given. 

Dissection  (fig.  16).  Supposing  the  stemo-mastoid  cut,  the  fat  Dissection 
and  fascia  are  to  be  taken  away  from  the  lower  part  of  the  neck, 
so  as  to  prepare  the  scaleni  muscles  with  the  subclavian  vessels 
and  their  branches.  By  means  of  a  little  dissection  the  anterior 
scalenus  muscle  will  be  seen  ascending  from  the  first  rib  to  the 
neck,  having  the  phrenic  nerve  and  subclavian  vein  in  front  of  it, 
the  latter  crossing  it  near  the  rib. 

The  part  of  the  subclavian  artery  on   the   inner  side  o^^tbB'of  thesub- 
scalenus  is  then  to  be  cleaned,  care  being  taken  not  only  of*  its  ^tSy^ 
branches,  but  of  the  branches  of   the  sympathetic  nerve  which 
course  over  and  along  it  from  the  neck  to  the  chest.    This  dissec- 
tion will  be  faciHtated  by  the  removal  of  a  part  or  the  whole  of  the 
clavicle. 

All  the  branches  of   the    artery  are   in   general   easily  found,  and 
except  the  superior  intercostal,  wliich  is  to  be  sought  in  the  thorax   '"^    ^  * 
in  front  of  the  neck  of  the  first  rib.    On  the  branch  (inferior 
thyroid)  ascending  to  the  thyroid  body,  or  near  it,  is  the  middle 
cervical  ganglion  of  the  sympathetic ;   and  the  dissector  should 
follow  downwards  from  it  a  small  cardiac  nerve  to  the  thorax. 


DISSECTIOS    OF   THE  NECK. 

Only  tlie  origin  and  first  part  of  the  coanw  of  the  arterial  brancbes 
can  be  now  seen  ;  their  termination  is  met  with  in  other  stages 
of  tliia  diasection,  or  in  the  diHacction  of  other  parts  of  the  body. 

Now   the  student   should   seek   the  small   right  lymphatic  dnct 
that  opens  into  the  subclavian  vein  near  its  junction   with  the 

Fig.  16.  • 


jngalnr.    A  notice  of  it  will  be  given  witli  the  lymphatics  of  the 

1  The  outer  part  of  the  subclnvion  nrlcry  having  been  already 
prepared,  let  tlie  diasector  remove  more  completely  the  fibrous 
tissue  from  the  nerves  of  tlio  brnchini  pleiuB.  From  the  plexus 
"  trace  the  small  branch  to  the  subclavius  nniscle  ;  and  the  branches 
to  the  rhomboid  and  aerrntus  muselcK,  which  pierce  the  middle 

*  A  yiew  of  tbe  CDTnman  carotid  and  subcUTiBn  Brteriea  (Qoain'a  "Ai^ 
terita").  1.  Anterior  scalenus,  with  tbe  phrenic  nerve  on  it.  2.  Wddla 
■calCDns.  3.  Levator  enguli  scapulae.  4.  Oniohyoideua.  5.  Rectos  c^utii 
aoticns  major.  6.  Common  carotid  artery.  7.  Subclarian  vein.  8,  Snb- 
davian  arterj.  9.  Digastrio  moBcle.  10.  Parotid  gland.  11.  SabmaJdlUlT 
fUnd,    12.  Ihjroid  bodj.     13.  Trapeiiui  muwle,  reflected. 
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scalenus.    If  it  is  thought  necessary,  the  anterior  scalenus  may  be 
cut  through  after  the  artery  has  been  studied. 

Clean  the  cervical  plexus,  and  seek  its  muscular  branches,  the  ot  cervical 
small  twigs  to  join  the  descendens  noni,  and  the  roots  of  the  ^    "** 
phrenic  nerve.    Lastly,  let  the  middle  scalenus  muscle  be  defined, 
as  it  lies  beneath  the  cervical  nerves. 

The  SCALENI  muscles  are  usually  described  as  three  in  number.  Number  of 

&^A.I  ATI  ■ 

and  are  named  from  their  relative  position,  anterior,  middle,  and  muscles. 
posterior ;  they  extend  from  the  first  two  ribs  to  the  transverse 
processes  of  the  cervical  vertebrae. 

Tlie  SCALENUS  ANTicus  (fig.  IG,  *)  cxtcuds  from  the  first  rib  to  Scalenus 
the  lower  cervical  vertebras,  and  is  somewhat  conical  in  shape.    It  *"*  ^^^ 
is  attached  by  its  apex  to  the  inner  border  and  the  upper  surface  Origin ; 
of  the  first  rib,  so  as  to  surround  the  rough  surface  or  projection 
on  this  aspect  of  the  bone  ;  and  by  its  base  it  is  inserted  into  the  insertion; 
anterior  transverse  processes  of  four  of  the  cervical  vertebrae,  viz. 
sixth,  fifth,  fourth,  and  third  (fig.  45,  ^'). 

More  deeply  seated  below  than  above,  the  muscle  is  concealed  connections, 
by  the  clavicle  and  the  subclavius,  and  by  the  clavicular  part  of 
the  stemo-mastoid :    the  phrenic   nerve    hes  along  its  cutaneous  with  vessels, 
-surface,  and  the  subcla\nan  vein  crosses  over  it  near  the  rib.    Along 
the  inner  border  is  the  internal  jugular  vein.     Beneath  the  scalenus  and  nerves, 
are  the  pleura,  the  subclavian  artery,  and  the  nerves  of  the  brachial 
plexus.    The  insertion  into  the  vertebras  corresponds  with  the  origin 
of  the  rectus  capitis  anticus  major  muscle. 

Action.  The  anterior  of  these  muscles  raises  strongly  the  first  rib,  Use. 
in  consequence  of  its  forward  attachment.     If  the  rib  is  fixed,  it 
bends  forwards  the  lower  part  of  the  neck. 

The   SCALENUS  HEDius  MUSCLE  (fig.  16,  ^)  is   larger  than  the  SMienus 
anterior,  and  extends  farthest  of  all  on  the  vertebrae.    Inferiorly  "**""*• 
it  is  attached  to   a  groove  on  the  upper  surface  of  the  first  rib.  Origin ; 
extending  obhquely  forwards  from  the  tubercle  to  the  outer  border 
for  one  inch  and  a  half.    The  muscle  ascends  behind  the  spinal 
nerves,  and  is  inserted  into  the  tips  of  the  posterior  transverse  insertion, 
processes  of  all  the  cervical  vertebrae  (fig.  45,  ^). 

In  contact  with  the   anterior  surface  are  the  subclavian  artery  Parts  lu 
and  the  spinal  nerves,  together  with  the  stemo-mastoid  muscle  ;  ^th  it. 
whilst  the  posterior  surface  touches  the  posterior  scalenus,  and  the 
deep  lateral  muscles  of  the  back  of  the  neck.    The  outer  border  is 
perforated  by  the  nerves  of  the  rhomboid  and  serratus  muscles. 

Action.  Usually  it  elevates  the  first  rib.    With  the  rib  fixed,  the  Use. 
cervical  part  of  the  spine  will  be  inchned  laterally  by  one  muscle. 

The  SCALENUS  POSTICUS  (fig.  45,  *■)  is  inconsiderable  in  size,  and  Scalenus 
-appears  to  be  but  part  of  the  preceding.    It  is  attached  below  by  a  P*^*'^"*- 
slip,  about  half  an  inch  wide,  to  the  second  rib,  in  front  of  the  ser-  nients." 
ratus  posticus  superior ;  and  it  is  inserted  above  with  the  scalenus 
medius  into  two  or  three  of  the  lower  cervical  transverse  processes. 

Action.  It  acts  as  an  elevator  of  the  second  rib ;  and  its  fibres  Use. 

iiaving  the  same  direction  as  those  of  the  medius,  it  will  incline 

the  neck  in  the  same  way. 

T  2 
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Sabclavion 
artery; 

extends  to 
upper  limb. 


and  is 

divided  into 
three  parts. 


First  part' 
internal  to 
scalenus  is 
deep. 


Infiront, 

behind, 
below. 


Veins  with 
the  artery. 


Position 
of  nerves 
before, 

and  behind. 


Second  part 

beneath 

scalenus. 

In  front, 


behind, 
below. 

Pmtition  of 
veins ; 

of  nen'cs  to 
the  artery. 


The  SUBCLAVIAN  ARTERY  (fig.  16)  18  the  first  part  of  the  large- 
vessel  supplying  the  upper  limb  with  blood,  which  is  thus  desig- 
nated from  its  position  beneath  the  clavicle.  This  vessel,  (*),  i* 
derived  from  the  branching  of  the  innominate  artery  behind  the 
stemo-clavicular  articulation,  and  the  part  of  it  named  subclavian 
extends  as  far  as  the  lower  border  of  the  first  rib.  To  reach  the 
limb  the  artery  crosses  the  lower  part  of  the  neck,  taking  an  arched 
course  over  the  bag  of  the  pleura  and  the  first  rib,  and  between 
the  scaleni  muscles.  For  the  purpose  of  describing  its  numerous 
connections  the  vessel  may  be  divided  into  three  parts  :  the  first 
extending  from  the  stemo-clavicular  articulation  to  the  inner 
border  of  the  anterior  scalenus  ;  the  second,  beneath  the  scalenus; 
and  the  third,  from  the  outer  border  of  that  muscle  to  the  lower 
edge  of  the  first  rib. 

First  part  Internal  to  the  anterior  scalenus  the  artery  lies  deeply 
in  the  neck,  and  ascends  slightly  from  its  origin.  Between  the 
vessel  and  the  surface  will  be  found  the  common  tegumentaiy 
coverings  with  the  platysma  and  the  deep  fascia,  tlie  sterno- 
mastoid,  stemo-hyoid,  and  stemo-thyroid  muscles,  and  a  strong 
deep  process  of  fascia  from  the  inner  border  of  the  scalenus  muscle. 
This  part  of  the  subclavian  lies  over  the  longus  colli  muscle,  though 
at  some  distance  from  it,  and  separated  from  it  by  fat  and  nerves. 
Below  the  artery  is  the  pleura,  which  ascends  into  the  arch  formed 
by  the  vessel. 

Veins.  The  innominate  vein,  and  the  ending  of  the  subclavian  (*), 
form  an  arch  below  that  of  the  artery.  The  large  internal  jugular 
Tein  crosses  the  arterial  trunk  close  to  the  scalenus  ;  and  under- 
neath this  vein,  with  the  same  direction,  lies  the  vertebral  vein. 
Much  more  superficial,  and  separated  from  the  artery  by  muscles,, 
is  the  deep  part  of  the  anterior  jugular  veui. 

Nerves.  In  front  of  the  artery  lies  the  pneumogastric  nerve,  near 
to  the  internal  jugular  vein ;  and  inside  tliis,  the  lower  cardiac  branch 
of  the  same  nerve  trunk.  Behind  the  subclavian  artery  winds  the 
recurrent  branch  of  the  pneumogastric  ;  and  still  deeper  is  the  cord 
of  the  sympathetic  nerve  with  its  cardiac  branches,  one  or  more  of 
its  offsets  entwining  round  the  vessel. 

Second  part.  Beneath  the  scalenus  the  vessel  is  less  deep  than 
when  placed  internal  to  that  muscle,  and  at  this  spot  it  rises  highest 
above  the  clavicle.  The  second  part,  like  the  first,  is  covered  by  the- 
integuments,  platysma,  and  deep  fascia  ;  then  by  the  clavicular  origin 
of  the  stemo-mastoideus ;  and  lastly  by  the  anterior  scalenus.. 
Behind  the  vessel  is  the  middle  scalenus.  Below  the  artery  is  the 
bag  of  the  pleura,  which  ascends  between  the  scaleni. 

Veins.  Below  the  level  of  the  artery,  and  separated  from  it  by  the 
anterior  scalenus  muscle,  lies  the  arch  of  the  subclavian  vein. 

Nerves.  In  front  of  the  scalenus  descends  the  phrenic  nerve. 
Above  the  vessel,  in  the  interval  between  the  scaleni,  are  placed 
the  large  cervical  nerves ;  and  the  trunk  formed  by  the  last  cervical 
and  first  dorsal  is  interposed  between  the  artery  and  the  middle 
scalenus. 
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Third  part  Beyond  the  scalenus  the  artery  is  contained  in  the  Third  part 
•clavicular  part  of  the  posterior  triangular  space  (p.  54),  and  is 
nearer  the  surface  than  in  the  rest  of  its  course  :  this  part  of  the  <>  superfl. 
vessel  is  enclosed  in  a  tube  of  the  deep  cervical  fascia,  which  it  ^ 
receives  as  it  passes  from  between  the  scaleni.    It  is  comparatively 
superficial  whilst  in  the  space  before  mentioned,  for  it  is  covered  Farts  cover- 
only  by  the  integuments,  the  platysma,  and  deep  fascia ;  but  near  its  "*  **» 
termination  the  vessel  gets  luider  cover  of  the  suprascapular  artery 
4md  vein,  and  tlie  clavicle  and  subclavius  muscle.    In  this  part  of 
its  course  the  artery  rests  on  the  surface  of  the  first  rib,  which  is  ^^^^  «wl 
interposed  between  it  and  the  pleura,  °** 

Veins.  The  arch  of  the  subcla^aau  vein  is  close  to  the  artery,  not  Position  of 
being  separated  by  muscle,  but  lies  commonly  at  a  lower  level.  ^*"^ ' 
The  external  jugular  vein  crosses  it  near  the  scalenus  muscle  ;  and 
the  suprascapular  and  transverse  cervical  branches,  which  enter  the 
Jugular,  form  sometimes  a  plexus  over  the  third  part  of  the  artery. 

Nerves,  The  large  cords  of  the  bracliial  plexus  are  placed  above  ofnerveato 
and  close  to  the  vessel ;  and  the  small  nerve  of  the  subclavius  "^^ 
<T068e8  it  about  the  middle.    Superficial  to  the  cervical  fascia  lie  the 
<ie8cending  cutaneous  branches  of  the  cervical  plexus. 

Peculiarities.  The  artery  may  spring  as  a  separate  trunk  from  the  ^P^^S?***^ 
.arch  of  the  aorta ;  and  in  such  a  deviation  the  vessel  takes  a  deeper       ^^ 
place  than  usual  to  reach  the  scaleni  muscles. 

It  has  been  before  said  (p.  66)  tliat  the  subclavian  may  be  in  course  and 
£ront  of  the  scalenus  or  in  its  fibres ;  and  that  it  may  be  placed 
one  inch  and  a  half  above  the  level  of  the  clavicle. 

Branches  of  subclavian.  Usually  there  are  four  chief  branches  oiiBnaotoof 
the  subclavian  artery.    Tln-ee  branches  arise  from  the  first  part  or  "*^°'*''*°' 
the  arterial  trunk  ; — one  (vertebral)  ascends  to  the  head  ;  another  From  flrat, 
•(internal  mammary)  descends  to  the  chest ;  and  the  remaining  one 
{thyroid   axis)  is  a  short  tliick  trunk,  which  furnishes  branches 
inwards  and  outwards  to  the  thyroid  body  and  the  shoulder.    These 
^arise  conmionly  near  the  scalenus  muscle,  so  as  to  leave  an  interval 
•at  the  origin  free  from  offsets.    This  interval  varies  in  length  from 
half  an  inch  to  an  inch  in  tlie  greater  nmnber  of  cases ;  and  its 
extremes  range  from  somewhat  less  than  half  an  inch  to  an  inch 
and  three  quarters.    But  in  some  instances  the  branches  are  scattered 
over  the  first  part  of  the  artery  (Quain).** 

The  fourth  branch  (superior  intercostal)  arises  beneath  the  an-  »^coDd, 
terior  scalenus  from  the  second  part  of  the  artery,  and  gives  off  the 
deep  cervical  branch  :  a  small  spinal  artery  comes  sometimes  from 
this  part  of  the  trunk. 

If  there  is  a  branch  present  on  the  third  part  of  the  artery,  it  is  and  thinl 
commonly  the  posterior  scapular :  if  more  than  one,  this  same  branch  ^^^ . 
with  the  external  mammary ;  and  if  more  than  two,  an  ofEset  be- 
longing to  the  thyroid  axis  will  be  added. 

*  The  student  is  referred  for  fuller  information  respecting  the  peculiarities 
of  the  renels,  and  the  practical  applications  to  be  deduced  &om  dem,  to  the 
•original  and  valuable  work  on  the  Anatomy  of  the  Arteries  of  the  Human 
Body,  by  Biehaid  Qnain,  F.R.S. 
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The  vertebral  artery  is  generally  the  first  and  largest  branch  of 
the  Rubclavian,  and  arises  from  the  tipper  and  posterior  part 
Ascending  between  the  contiguous  borders  of  the  scalenus  and 
longus  colli  muscles,  this  branch  enters  the  aperture  in  the  lateral 
mass  of  the  sixth  cervical  vertebra,  and  is  continued  upwards  to 
the  skull  through  the  foramina  in  the  other  cervical  vertebr*. 
Before  the  artery  enters  its  aperture  it  is  partly  concealed  by  the 
internal  jugular  vein,  and  passes  beneath  the  thyroid  arteiy ;  it  is 
accompanied  by  branches  of  the  sympathetic  nerve,  and  supplies' 
small  muscular  offsets.  Its  course  and  distribution  will  be  given 
afterwards. 

The  vertebral  vein  issues  with  its  accompanying  artery,  to  which 
it  is  superficial  in  the  neck,  and  is  directed  over  the  subclavian 
artery  to  join  the  subclavian  vein  ;  it  receives  the  deep  cervical  veiUj 
and  the  branch  that  accompanies  the  ascending  cervical  artery. 

The  internal  mammary  branch  leaves  the  lower  part  of  the  sub- 
clavian artery,  and  coursing  downwards  beneath  the  clavicle,  sub- 
clavius,  and  the  right  innominate  vein,  enters  the  thorax  between' 
the  first  rib  and  the  bag  of  the  pleura.  As  the  artery  disappe&rs^* 
in  the  chest,  it  is  crossed  (superficially)  by  the  phrenic  nerve.  The 
vessel  is  distributed  to  the  walls  of  the  chest  and  abdomen ;  and 
its  anatomy  will  be  given  with  the  dissection  of  those  parts. 

Thyroid  axis.  Tliis  is  a  short  thick  trunk  (fig.  16)  which  arises- 
from  the  front  of  the  artery  near  the  anterior  scalenus  muscle,  and 
soon  di^ndes  into  three  l)ranclie8 — one  to  the  thyroid  body,  and  two- 
to  the  scapula. 

The  suprascapular  branch  courses  outwards  across  the  lower  part 
of  the  neck,  behind  the  clavicle  and  subclavius  muscle,  to  the 
superior  costa  of  the  scapula,  and  entering  the  supraspinal  fossa  is* 
distributed  on  the  dorsum  of  that  bone.  Tlie  connections  of  this 
artery  are  more  fully  seen  in  the  dissection  of  the  Back. 

The  transverse  cervical  branch,  usually  larger  than  tlie  preceding, 
takes  a  similar  direction,  though  higher  in  the  neck,  and  ends* 
beneath  the  border  of  the  trapezius  muscle  in  the  superficial  cervical 
and  posterior  scapular  arteries.  ("  Dissection  of  the  Back.")  In 
its  course  outwards  through  the  space  containing  the  third  part  of 
the  subclavian  artery,  this  branch  crosses  the  anterior  scalenus,  the 
phrenic  nerve,  and  the  brachial  plexus.  Some  small  ofbets  are- 
supplied  by  it  to  the  posterior  triangular  space  of  the  neck. 

Tliough  the  transverse    cervical   artery  supplies  ordinarily  the 
posterior  scapular  branch,  there  are  many  bodies  in  wluch  it  is  too- 
small  to  give  origin  to  so  large  an  offset.    In  such  instances  the- 
diminished  artery  ends  in  the  trapezius  muscle  ;  whilst  the  posterior 
scapular  branch  arises  separately  from  the  third,  or  even  the  second  • 
part  of  the  subclavian  artery  (fig.  16). 

The  inferior  thyroid  branch  is  the  largest  offset  of  the  thyroid 
axis.    Directed  inwards  with  a  flexuous  course  to  the  thyroid  body, 
the  branch  passes   beneath  the  common  carotid  artery  and  the 
accompanying  vein  and  ner\^es,  and  in  front  of  the  longus  colli' 
muscle  and  the  recurrent  ncr^'e.    At  the  lower  part  of  the  thjToid 
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body  it  divides  into  branches  which  ramify  in  the  under  surface, 
and  communicate  with  the  superior  th^Toid,  and  its  fellow,  forming 
a  very  free  anastomosis  between  those  vessels. 

Near  the  larynx  a  laryngeal  branch  is  distributed  to  that  tube,  gives  laiyn- 
and  other  offsets  are  furnished  to  the  trachea.  *®*  ^^^ 

The  ascending  cervical  branch  of  the  thyroid  is  directed  upwards  *nd  ascend- 
between  the  scalenus  and  rectus  capitis  anticus  major,  and  ends  in  ^[^h. 
branches  to  those  muscles  and  the  posterior  triangle  of  the  neck. 
Some  small  spinal  offsets  are  conveyed  along  the  spinal  nerves  to 
the  cord  and  its  membranes. 

The  veins  corresponding  with  the  branches  of  the  thyroid  axis  Veins  cor- 
have  the  following  destination  : — those  with  the  suprascapular  and  to'urteriw^ 
transverse  cervical  arteries  open  into  the  external  jugular  vein.  But 
the  inferior  thyroid  vein  begins  in  the  thyroid  body,  and  descends 
in  front  of  the  trachea,  beneath  the  muscles  covering  this  tube,  to 
the  innominate  vein. 

The  superior  intercostal  artery  arises  from  the  posterior  part  of  Superior 
the  subclavian,  and  bends  downwards  over  tlie  neck  of  the  first  rib :  aJtery?* 
its  distribution  to  the  first  two  intercostal  spaces  will  be  seen  in  the 
thorax. 

Arising  in  common  with  this  branch  is  the  deep  cervical  artery  Deepoervi- 
(art.  profunda  cervicis).    Analogous  to  the  dorsal  branch  of  an  '^^ 

intercostal  artery  (Quain),  it  passes  backwards  between  the  trans- 
verse process  of  the  last  cervical  vertebra  and  the  first  rib,  lying 
internal  to  or  beneath  the  two  hinder  scaleni  muscles  and  the  fleshy 
slips  continued  upwards  from  the  erector  spinas,  to  end  beneath  the 
complexus  muscle  at  the  posterior  part  of  the  neck. 

A  spinal  branch  (Quain)  is  frequently  given  from  the  second  part  8t>tiMLl 
of  the  artery ;  its  offsets  are  continued  into  the  spinal  canal  through  '"■"^ 
the  intervertebral  foramina. 

The  SUBCLAVIAN  VEIN  lias  not  the  same  limits  as  the  companion  Subclavian 
artery,  reaching  only  from  the  lower  edge  of  the  first  rib  to  the  ^®*°' 
inner  border  of  the  anterior  scalenus.    It  is  a  continuation  of  the 
axillary  vein,  and  ends  by  joining  the  internal  jugular  in  the  inno- 
minate tnmk.     Its  course  is  arched  below  the  level  of  the  arterj', 
from  which  it  is  separated  by  the  scalenus. 

The  anterior  and  external  jugular  join  the  subclavian  vein  outside  itn 
the  scalenus,  and  the  vertebral  vein  enters  it  inside  that  muscle.    ""^^  ^' 
Into  the  angle  of  union   of  the  subclavian  and  jugular  veins  the  opening  of 
right  lymphatic  duct  opens  (fig.  27, ')  ;  and  at  the  like  spot,  on  the  aJ^S/ 
left  aide,  the  large  lymphatic  or  thoracic  duct  ends  (fig.  27,  *).    The 
highest  pair  of  valves  in  the  subclavian  trunk  is  placed  outside  the  Valres. 
opening  of  the  external  jugular  vein.® 

It  should  be  borne  in  mind  that  not  unfrequently  the  vein  is  as  Position 
high  in  the  neck  as  the  third  part  of  its  companion  artery  ;  and  that  ™*^  ^^"^^ 
the  vein  has  been  seen  twice  with  the  artery  beneath  the  anteiior 
scalenus. 

*  See  a  paper  on  the  Valves  in  the  Veins  of  the  Neck  in  the  Bdin.  Med. 
Joomaly  of  Not.,  1856,  by  Dr.  Struthers. 
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The  ANTERIOR  PRIMARY  BRANCHES  OF  THE  CERVICAL  NERVES  Spring 

from  the  common  trunks  in  the  intervertebral  foramina,  and  appear 
on  the  side  of  the  neck  between  the  intertransverse  muscles.  These 
nerves  are  eight  in  number,  and  are  equally  divided  between  the 
cervical  and  the  brachial  plexus ;  the  highest  four  being  combined 
in  the  former,  and  the  remaining  nerves  in  the  latter  plexus.  The 
nerves  receive  ofEsets  of  communication  from  the  sympathetic  at 
their  beginning,  and  intermix  by  means  of  numerous  branches  near 
the  spine. 

To  this  general  statement  some  addition  is  needed  for  the  first 
two  nerves  ;  and  their  peculiarities  will  be  noticed  in  Section  18. 

Brachial  Plexus.  The  four  lower  cervical  nerves  and  part  of  the 
first  intercostal  are  blended  in  this  plexus ;  and  a  fasciculus  is  added 
to  them  from  the  lowest  nerve  entering  the  cervical  plexus.  Thus 
formed,  the  plexus  reaches  from  the  neck  to  the  axilla,  where  it 
ends  in  nerves  for  the  upper  limb.  Only  the  part  of  it  above  the 
clavicle  can  now  be  seen.  In  the  neck  the  nerves  have  but  little  of 
a  plexiform  disposition :  they  lie  at  first  between  the  sc^leni  muscles, 
opposite  the  four  lower  cervical  vertebra^ ,  and  have  the  follovdng 
arrangement : — 

The  fifth  and  sixth  nerves  unite  near  the  vertebrie  ;  the  seventh 
remains  distinct  as  far  as  the  outer  border  of  tlie  middle  scalenus  ; 
and  the  last  cervical  and  the  piece  of  the  first  intercostal  are 
blended  in  one  trunk  beneath  the  anterior  scalenus  ;  so  that  they 
make  at  first  three  cords.  Near  the  attachment  of  the  middle 
scalenus  to  the  rib,  the  seventh  nerve  throws  itself  into  the  trunk 
of  the  united  fifth  and  sixth,  and  then  there  result  two  cords  to  the 
plexus  : — ^the  one  (upper)  formed  by  tlie  fifth,  sixth,  and  seventh 
cervical  nerves  ;  and  the  other  (lower)  by  the  eighth  cervical  and 
the  first  intercostal  nerve.  These  two  trunks  accompany  the  sub- 
clavian artery,  lying  to  its  acromial  side,  and  are  continued  to  the 
axilla  where  they  are  more  intimately  blended. 

Branches.  The  branches  of  the  plexus  may  be  classed  into 
those  above  the  clavicle,  and  those  below  that  bone.  The  highest 
set  end  mostly  in  muscles  of  the  lower  part  of  the  neck  and  of 
the  scapula  ;  whilst  the  other  set  consist  of  the  terminal  branches, 
and  are  furnished  to  the  upper  limb,  with  which  they  will  be 
referred  to. 

Branches  above  the  Clavicle.  The  branch  of  the  subclavius 
muscle  is  a  slender  twig,  which  arises  from  the  trunk  formed  by 
the  fifth  and  sixth  ner\'es,  and  is  directed  downwards  over  the 
subclavian  artery  to  the  under  surface  of  the  muscle ;  it  is  often 
united  with  the  plu-enic  nerve  at  the  lower  part  of  the  neck. 

The  branch  of  the  rhomboid  muscles  springs  from  the  fifth  nerve  in 
the  substance  of  tlie  middle  scalenus,  and  perforates  the  fibres  of 
that  muscle  ;  it  is  directed  backwards  beneath  the  levator  anguli 
scapulas  to  its  destination.  Branches  are  given  usually  from  this 
nerve  to  the  levator  anguli  scapulae. 

The  nerve  of  the  serratus  (posterior  thoracic  nerve)  is  contained 
in  the  scalenus,  like  the  preceding,  and  arises  from  the  fifth  and 
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sixth  nerves  near  tlie  intervertebral  foramina.  Piercing  the  fibres 
of  the  scalenus  lower  than  the  preceding  branch,  the  nerve  is  con- 
tinued behind  the  bracliial  plexus,  and  enters  the  serratus  magnus 
muscle  on  the  axillary  surface. 

Branches  of  the  scaleni  and  longu8  colli  muscles.    These  small  Nerves  of 
twigs  are  seen  when  the  anterior  scalenus  is  divided  ;  they  arise  longii  coiiL 
from  the  beginning  of  the  trunks  of  the  nerves. 

The  suprascapular  nerve  is  larger  than  either  of  the  others.    It  Supnwca^ 
arises  near  the  subclavian  branch  from  tlie  cord  of  the  plexus  ^"     n«rve. 
formed  by  the  fifth  and  sixth  nerves.    Its  destination  is  to  the 
muscles  on  the  dorsum  of  the  scapula,  and  it  will  be  dissected 
with  the  arm. 

Occasionally  an  oflEset  from  the  fifth  cervical  trunk  joins  tlie  off«et  to  the 
phrenic  nerve  on  the  anterior  scalenus  muscle.  ^ 

The  CERVICAL  PLEXUS  is  formed  by  the  first  four  cervical  nerves.  Cervical 
Situate  at  the  upper  part  of  the  neck,  it  lies  beneath  the  stemo- 
mastoid  muscle,  and  on  the  middle  scalenus  and  the  levator  anguli 
49capulas.    It  differs  much  from  the  brachial  plexus,  for  it  resembles  'ormaa 
a  network  more  than  a  bundle  of  large  cords.    The  following  is  the 
^neral  arrangement  of  the  nerves  in  the  plexus  : — Each  nerve,  Arrange- 
except  the  first,  divides  into  an  ascending  and  a  descending  branch,  nerves. 
4Uid  these  unite  with  similar  parts  of  the  contiguous  nerves,  so  as 
to  give  rise  to  a  series  of  arches.     From  these  loops  or  arches  the 
different  branches  arise  :— • 

The  brcmcJies  are  superficial  and  deep.    Tlie  superficial  set  has  l*«  oflhets 
been  described  with  the  trianguljir  space  of  the  neck,  as  consisting  ciai,  ^^" 
of  ascending  and  descending  (p.  57).    The  ascending  branches  may 
be  now  seen  to  spring  from  the  union  of  the  second  and  tliird 
nerves  ;  and  the  descending,  to  take  origin  from  the  loop  between 
the  third  and  fourth  nerves.    Tlie  deep  set  of  branches  remains  to  "^deep. 
be  examined  :  they  are  muscular  and  communicating,  and  may  be  *~ 

arranged  into  an  internal  and  an  external  series. 

Internal  Series.  The  phrenic  or  muscular  nerve  of  the  dia-  Phrenic 
phragm  (fig.  16)  is  derived  from  the  fourth,  or  third  and  fourth  °"^®* 
nerves  of  tiie  plexus  ;  and  it  may  be  joined  by  a  fasciculus  from 
the  fifth  cervical  nerve.  Descending  obliquely  on  the  surface  of 
the  anterior  scalenus  from,  the  outer  to  the  inner  edge,  it  enters  the 
chest  in  front  of  the  internal  mammary  artery,  but  behind  the  sub- 
clavian vein,  and  traverses  that  cavity  to  reach  the  diaphragm.  At 
the  lower  part  of  the  neck  the  plirenic  nerve  is  joined  by  a  filament 
of  the  sympatlietic,  and  sometimes  by  an  offset  of  the  nerve  of  the 
«ubclavius  muscle. 

On  the  left  side  the  nerve  crosses  over  the  first  part  of  the 
subclavian  artery. 

Tlie  branches  communicating  with  the  descendens  wmi  are  two  in  Nerves  to 
number.    One  arises  from  the  second,  and  the  other  from  the  third  ioendeos 
cervical  nerve  ;  they  are  directed  inwards  over  the  internal  jugular  ^^^ 
vein,  and  communicate  in  front  of  the  carotid  sheath  witli  the 
descending  muscular  branch  (descendens  noni)  of  the  hypoglossal 
nerve.    Sometimes  these  nerves  pass  under  the  jugular  vein. 
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Muscular  brancJtes  are  furnished  to  the  anterior  recti  mtiscles  ;: 
they  arise  from  the  loop  between  the  first  two  nerves,  and  from^ 
the  trunks  of  the  otlier  nerves  close  to  the  intervertebral  foramina. 

Some  connecting  branches  pass  from  the  loop  between  the  first  two» 
nerves,  and  unite  with  the  sympathetic  and  some  cranial  ner^'es  near 
the  base  of  the  skull :  these  wnll  be  afterwards  described. 

External  or  Posterior  Series,  Muscular  branches  are  given  from 
the  second  nerve  to  the  stemo-mastoideus ;  from  the  third  nerve  to 
the  levator  anguli  scapula) ;  and  from  the  tliird  and  fourth  nerve» 
to  the  trapezius.  Further,  some  small  branches  supply  the  substance 
of  the  middle  scalenus. 

Connecting  branches  with  the  spinal  accessory  nerve  exist  in  three- 
places.  First,  in  the  sterno-niastoid  muscle  ;  next,  in  the  posterior 
triangular  space  ;  and  lastly,  beneath  the  trapezius.  The  union 
with  the  branches  distributed  to  the  trai)ezius  has  the  appearance 
of  a  plexus. 

The  COMMON  CAROTID  ARTERY  is  the  leading  vessel  for  the 
supply  of  blood  to  the  neck  and  head  (fig.  16,  *).  The  origin  of 
the  vessel  differs  on  opposite  sides  of  the  body,  beginning  at  the 
lower  part  of  the  neck  on  the  right,  and  in  the  thorax  on  the 
left  side. 

The  right  vessel  commences  opposite  the  stemo-clavicular  articu- 
lation in  the  bifurcation  of  the  innominate  artery,  and  ends  at  the 
upper  border  of  the  thyroid  cartilage  by  dividing  into  the  external 
and  internal  carotid.  The  course  of  the  artery  is  along  the  side 
of  the  trachea  and  lar}'nx,  gradually  diverging  from  the  vessel  on 
the  opposite  side  in  consequence  of  the  increasing  size  of  the 
larynx  ;  and  its  position  will  be  marked  by  a  line  from  the  sterno- 
clavicular articulation  to  a  point  midway  between  the  angle  of  the 
jaw  and  the  mastoid  process. 

Contained  in  a  sheath  of  cervical  fascia  with  the  internal 
jugular  vein  and  the  pneumo-gastric  nerve,  the  carotid  artery  ha» 
the  following  connections  with  the  surrounding  parts  : — As  high 
as  the  cricoid  cartilage  the  vessel  is  deeply  placed,  and  is  con- 
cealed by  the  common  coverings  of  the  skin,  platysma,  and  fascia?, 
and  by  the  muscles  at  the  lower  part  of  the  neck,  viz.,  stenio- 
mastoid  (sternal  origin),  stemo-hyoid,  omo-hyoid,  and  sterno- 
thyroid. But  above  the  cricoid  cartilage  to  its  termination  the 
artery  is  less  deep,  being  covered  only  by  the  stemo-mastoid  with 
the  common  investments  of  the  part.  The  vessel  rests  mostly 
on  the  longus  colli  muscle,  but  close  to  its  ending  on  the  rectus, 
capitis  anticus  major.  To  the  mner  side  of  the  carotid  lie  the 
trachea  and  larynx,  the  oesophagus  and  pharynx,  and  the  thyroid 
body,  the  last  overhanging  the  vessel  by  the  side  of  the  larynx* 
Along  the  outer  side  of  the  carotid  sheath  is  a  chain  of  lymphatic 
glands. 

Veins.  The  large  internal  jugular  lies  on  the  outer  side  and 
close  to  the  carotid  at  the  upper  end,  but  separated  from  it  below 
by  an  interval  of  about  half  an  inch  :  on  the  left  side  the  vein 
is  over  the  artery  below,  as  will  be  afterwards  seen.     One  or  two 
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npper  thyroid  veins  and  their  branches  cross  the  upper  part  of  the 
arterial  trunk ;  and  opposite  the  thyroid  body  another  small  vein 
(middle  thyroid)  is  directed  back  over  the  vessel.  Near  the  clavicle 
the  anterior  jugular  vein  passes  out  under  the  stemo-mastoid  :  it  is 
superficial  to  the  artery,  and  separated  from  it  by  the  stemo-hyoid 
and  thyroid  muscles. 

Arteries,    Offsets  of  the  upper  thyroid  artery  descend  over  the  of  arteries 
top  of  the  sheath  ;  and  the  inferior  thyroid  crosses  under  it  below 
the  level  of  the  cricoid  cartilage. 

Nerves.  The  descendens  noni  lies  in  front  of  the  sheath,  crossing  of  nerves  to 
&om  the  outer  to  the  inner  side,  and  is  joined  there  by  the  cervical  carotid. 
nerves.  The  pneumogastric  lies  within  the  sheath,  behind  and  be- 
tween the  artery  and  the  vein.  The  sympathetic  cord  and  branches 
rest  on  the  spine  behind  the  sheath.  All  the  nerves  above  men- 
tioned have  a  longitudinal  direction  ;  but  the  inferior  laryngeal  or 
recurrent  crosses  obliquely  inwards  behind  the  sheath  towards  the 
lower  end  of  the  artery. 

Brandies  of  carotid.    As  a  rule,  the  conmion  carotid  artery  does  Branchcij 
not  furnish  any  collateral  branch,  though  it  is  very  common  for  the  *^**"®* 
superior  thyroid  to  spring  from  its  upper  end.    At  the  terminal 
bifurcation  mto  the  two  carotids  the  artery  is  slightly  bulged. 

The  INTERNAL  JUGULAR  VEIN  extends  upwards  to  the  base  of  the  internal 
skull,  but  only  the  part  of  it  that  accompanies  the  conmaon  carotid  J"8"^  ^*'^"' 
is  now  seen.     Placed  beliind  or  external  to  its  artery,  the  vein  ends 
below  by  uniting  with  the  subclavian  in  the  innominate  vein.    Its 
proximity  to  the  carotid  is  not  equally  close  throughout,  for  at  the  is  clotte  to 
lower  part  of  the  neck  the  vein  inclines  backwards,  leaving  a  space  jS^rJ^ 
between  it  and  the  artery,  in  wliich  the  vagus  nerve  is  seen  about  except 
midway  between  the  two.    Sometimes  the  vein  is  superficial  to  the  ^low. 
carotid,  as  on  the  left  side. 

The  lower  part  of  the  vein  is  marked  by  a  dilatation  or  sinus. 
Near  its  ending  it  becomes  contracted,  and  is  provided  with  a 
pair  of  valves  (Struthers). 

In  this  part  of  its  course  the  vein  receives  the  superior  and  Brancbei». 
middle  thyroid  branches. 

Peculiarities  of  the  carotid.  The  origin  of  the  artery  on  the  right  Diffeiencen 
side  may  be  above  or  below  the  point  stated.     Mention  has  been  artier^  ^'^ 
made  of  the  difference  in  the  place  of  bifurcation,  and  of  the  fact 
that  the  common  carotid  may  not  be  divided  into  two  (p.  61).    In-  in  number. 
stead  of  one,  there  may  be  two  trunks  issuing  from  beneath  the 
hyoid  muscles. 

Dissection.  The  dissector  may  next  trace  out  completely  the  trunk  Dissection. 
of  the  external  carotid  (fig.  17),  and  follow  its  branches  until  they 
disappear  beneath  different  parts.   Afterwards  he  may  separate  from 
one  another  the  digastric  and  stylo-hyoid  muscles,  which  cross  the 
carotid  ;  and  may  define  their  origin  and  insertion. 

The  DiQASTBic  MUSCLE  (fig.  15,  ®)  consists  of  two  fleshy  bellies,  Digiatric 
united  by  an  intervening  tendon,  whence  its  name.    The  posterior,  i'JJ^tJjiJjf 
the  larger  of  the  two,  arises  from  the  groove  beneath  the  mastoid 
procesB ;  whilst  the  anterior  belly  is  fixed  on  the  side  of  the  sym- 
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physis  of  die  lower  jaw.  From  these  attachments  the  fibres  are 
directed  to  tlie  intervening  tendon,  which  is  smromided  by  fibres 
of  the  stylo-hyoideus,  and  is  united  to  its  fellow,  and  to  the  body 
and  part  of  tlie  great  comu  of  the  os  hyoides  by  an  aponeurotic 
expansion. 

The  arch  formed  by  the  digastric  is  superficial,  except  at  ilie  outer 
end,  where  it  is  beneath  tlie  stemo-mastoid  and  splenius  muscles. 
Tlie  posterior  belly  covers  the  carotid  vessels  and  the  accompanying 
veins  and  ner\'es  ;  and  is  placed  across  the  anterior  triangular  space 
of  the  neck  in  the  position  of  a  line  from  the  mastoid  process  to 
a  little  above  the  hyoid  bone :  along  its  lower  border  lie  the  oc- 
cipital artery  and  the  hypoglossal  nerve  ;  the  former  passing  back- 
wards, the  latter  forwards.  The  anterior  belly  rests  on  tlie  mylo- 
hyoid muscle. 

The  muscle  forms  the  lower  boundary  of  a  space  between  the 
jaw  and  the  base  of  the  skull,  wliich  is  subdivided  into  two  by 
the  stylo-maxillary  ligament.  In  the  posterior  portion  are  con- 
tained the  parotid  gland,  (**'),  and  the  vessels  and  nerves  in  con- 
nection with  it  (p.  29) ;  in  the  anterior,  are  the  submaxillary  gland, 
("),  with  the  facial  and  submental  vessels,  and  deeper  still,  the 
muscles  between  the  chin  and  the  hyoid  bone. 

Action.  The  lower  jaw  being  moveable,  the  muscle  depresses  that 
bone  and  opens  the  moutli.  If  the  jaw  is  fixed,  the  two  bellies  act- 
ing will  elevate  the  hyoid  bone. 

It  is  supposed  that  the  posterior  belly  may  assist  in  moving  back 
the  head  when  the  jaw  is  fixed. 

The  STYLO-HYOin  muscle  is  thin  and  slender,  and  has  the  same 
position  as  the  posterior  belly  of  the  digastric.  It  arises  from  the 
outer  surface  of  the  styloid  process,  near  tlie  base,  and  is  inserted 
into  the  body  of  the  os  hyoides. 

The  muscle  has  the  same  connections  as  the  posterior  belly  of 
the  digastric ;  and  its  fleshy  fibres  are  usually  perforated  by  the 
tendon  of  that  muscle.  In  some  bodies  the  stylo-hyoideus  is 
absent. 

Action,  This  muscle  elevates  the  os  hyoides  preparatory  to  swal- 
lowing, and  checks,  with  the  posterior  belly  of  the  digastric,  the 
too  forward  movement  of  that  bone  by  the  other  elevators. 

The  HYPOGLOSSAL  NERVE  (ninth  cranial)  appears  in  the  anterior 
triangle  at  tlie  lower  edge  of  the  digastric  muscle,  where  it  hooks 
round  the  occipital  artery  ;  it  is  then  directed  forwards  to  the 
tongue  below  that  muscle,  and  disappears  in  front  beneath  the 
mylo-hyoideus.  In  this  course  the  nerve  passes  over  the  two 
carotids  ;  and  near  the  comu  of  the  os  hyoides  it  crosses  also 
the  Ungual  artery,  so  as  to  become  higher  than  the  vessel.  From 
this  part  arise  the  descendens  noni  branch,  and  a  small  muscular 
offset  to  the  thryro-hyoideus. 

Tlie  descending  branch  (ram.  descend,  noni)  leaves  the  trunk  of 
the  hypoglossal  on  the  outer  side  of  the  carotid  artery,  and  de- 
scends on  the  front  of  (sometimes  in)  the  sheath  of  the  vessel 
to  about  the  middle  of  the  neck,  where  it  is  joined  by  the  com- 
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mimicating  branches  of  the  cervical  nerves.   After  the  union  of  the  with  cervi- 
spinal  nerves,  offsets  are  supplied  to  the  depressor  muscles  of  the  os  ^  °«^«« 
hyoides,  viz.,   omo-hyoid  (both  bellies),  stemo-hyoid,  and  sterno- 
thyroid :  sometimes  another  offset  is  continued  to  the  thorax,  where 
it  joins  the  phrenic  and  cardiac  nerves. 

The    connection   between    the  descendens   noni  and  the  spinal  ^y  inter- 
nerves  is  formed  by  two  or  more  cross  filaments,  so   as  to  con-  eating 
struct  an  arch  with  tlie  concavity  upwards ;    and  an  interchange  fl^ni*- 
of  fibrils  between  the  two  nerves  is  supposed  to  take  place. 

The   EXTERNAL  CAROTID  ARTERY  (fig.  17,  d)  springs  from  the  bi-  External 

furcation  of  the  common  carotid  at  the  upper  border  of  the  tliyroid  JSaei. 
cartilage,  and  furnishes  branches  to  the  neck,  the  face,  and  the  outer 
parts  of  the  head. 

From  the  place  of  origin  it  ascends  in  front  of  the  mastoid  pro-  Extent 
cess,  and  ends  near  the  condyle  of  the  jaw  in  the  internal  maxillary 
and  temporal  branches.    The  artery  lies  at  first  to  the  inner  side  of  Coone  and 
the  internal  carotid,    but  it  afterwards  becomes  superficial  to  that  ^^^^^^tion. 
vessel ;  and  its  direction  is  somewhat  arched  forwards,  though  the 
position  would  be  marked  sufficiently  by  a  line  from  the  front  of 
the  meatus  of  the  ear  to  the  cricoid  cartilage. 

At  first  the  external  carotid  is  overlaid  by  the  stemo-mastoideus.  Parts  super- 
and  by  the  common  coverings  of  the  anterior  triangular  space,  viz.  *°"^  ^   * 
the  skin,  and  the  superficial  and  deep  fascias  with  the  platysma. 
But  above  the  level  of  a  line  from  the  mastoid  process  to  the  hyoid 
bone,  the  artery  is  crossed  by  the  digastric  and  stylo-hyoid  muscles, 
and  still  higher  the  parotid  gland  conceals  it.    At  its  beginning  the 
artery  rests  against  the  pharynx  ;  but  above  the  angle  of  the  jaw  it  beneath  it^ 
is  placed  over  the  styloid  process  and  stylo  -  pharyngeus  muscle, 
which  separate  it  from  the  internal  carotid.    To  the  inner  side  of 
the  vessel  at  first  is  the  pharjnx  ;  and  still  higher,  are  the  ramus  and  on  inner 
of  the  jaw  and  the  stylo-maxillary  ligament.  **^®* 

Veins.  There  is  not  any  companion  vein  with  the  external  carotid  Veins  in 
as  with  most  arteries  ;  but  sometimes  a  vein,  formed  by  the  union  the  arte^ 
of  the  temporal  and  internal  maxillary  branches  (p.  29),  will  accom- 
pany it.    Near  the  beginning  it  is  crossed  by  the  facial  and  lingual 
l)ranches  joining  the  internal  jugular  vein  ;  and  near  the  ending  the 
external  jugular  vein  lies  over  it. 

Nerves  are  directed  from  beliind  forwards  over  and  under  the  and  nerves. 
artery.  At  the  lower  border  of  the  digastric  muscle  the  hypo- 
glossal lies  over  the  vessel,  and  near  the  ending  the  ramifications 
of  the  facial  nerve  are  superficial  to  it.  Three  nerves  lie  beneath 
it  :— beginning  below,  the  small  external  laryngeal  ;  a  little 
higher,  the  superior  laryngeal ;  and  near  the  base  of  the  jaw,  the 
glosso-phaiyngeaL 

The    branches   of   the    external  carotid  are  numerous,   and  are  its 
classed   into    an    anterior,    posterior,    and    ascending    set.      The  are 
anterior  set  comprise  branches  to  the  thyroid  body,  the  tongue,  a^^terior, 
and  the  face,  viz.   superior  tliyroid,  lingual,   and  facial  arteries. 
In   the   posterior   set   are   the    occipital    and    posterior   aiu-icular  posterior, 
brmchefl.    And  the  ascending  set  include  the  ascending  pharyn- and  aacend- 
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gcfti,  temporal,  and  internal  maxillary  arteries.  Beddes  tlieae,  tite 
CBTotiii  gives  other  branches  to  the  Bt«mo- mastoid  muscle  tod 
the  parotid  gland. 

Tlie  origin  of  the  bnuiclies  of  the  carotid  may  be  akared  bj 
tlieir  closer  aggregflUon  on  the  tnink.    The  usual  number  miy 

Tig.  17.* 


be  diniiiuBhod  by  two  or  more  uniting  into  one  ;  or  tlio  number 
may  be  increased  by  some  of  the  secondary  ofFseta  b^g  trans- 
ferred to  tlie  parent  trunk. 

Direcliont.  All  the  branches,  except  the  ascending  phoryngeftl, 
lingual,  and  inteninl  maxillary,  may  he  now  esainined  ;  but  those 
three  will  be  described  afterwards  witli  the  regions  tbey  occupy, 

Tlie  mptrior  thyroid  artrnj  (f)  ariBcs   near  (he  cnmu   of  the   as 

*  Bxtcmal  carotid  and  its  enperGcial  braucheK  ("  Anatonijof  tli«  Arteries," 
Unua).  a.  Cdinnion  carotid,  b.  InteniHl  jugular  vein.  c.  lutcnul  carotid, 
rf.  Brtomai  carotid,  e.  L'pper  thyroid  branch.  /.  Lingual,  g.  Facial. 
k.  Itittmal  maiillarj.  t.  Superficial  temporal.  i«.  Supra-orbitaL  n.  Bn- 
t«nial  naial.  o.  Angular  braucb  of  facial,  p.  Lateral  nasal,  r.  Superior 
coroDiij.     t.  Inferior  coronarr.     f.  Inferior  labiaL     «.  Submantal  irta^. 
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hyoides,  and  passes  beneath  the  omo-hyoid,  sterno-hyoid,  and 
-stemo-thyroid  muscles  to  the  thyroid  body,  to  which  it  is  dis- 
tributed on  the  anterior  aspect.  This  artery  is  superficial  in  the  has  oflbets ; 
anteriof  triangle,  and  furnishes  ofEsets  to  tiie  lowest  constrictor 
and  the  vinscles  beneath  which  it  lies,  in  addition  to  the  following 
named  branches : — 

a.  The  ht/oid  branch  is  very  inconsiderable   in   size,  and  runs  the  hyoid 
Inwards  below  the  hyoid  bone :  it  suppUes  the  muscles  attached  to  "™*'*^°» 
that  bone,  and  anastomoses  with  the  vessel  of  the  opposite  side. 

b.  A  branch   for  the  stemo-mastoid  muscle  lies  in  front  of  the  to  stemo- 
sheath  of  the  common  carotid  artery,  and  is  distributed  cliiefly  to  JJ5(5dif 
the  muscle  from  wliich  it  takes  its  name. 

c.  The  laryngeal  branch  pierces  the  membrane  between  the  hyoid  to  larynx, 
hone  and  the  thyroid  cartilage,  with  the  superior  laryngeal  nerve, 

and  ends  in  the  interior  of  tlie  larynx. 

d.  A  small  crko-Hiyroid  branch  is  placed  on  the  membrane  be-  tocrico- 
tween  the  cricoid  and  the  thyroid  cartilage,  and  communicates  with  m^Snuie. 
the  corresponding  artery  of  the  opposite  side,  forming  an  arch. 

The   superior  thyroid  vein   commences    in   the   larynx  and  the  Accompany- 
tliyroid  body,  and  crosses  the  end  of  the  common  carotid  artery  to  ^^  ^*^ 
open  into  the  internal  jugular  vein. 

The  fascial  artery  (jy)  arises  above  the  lingual,  and  is  directed  Ftoua 
upwards  over  the  lower  jaw  to  the  face.     In  the  neck  the  artery  "^'y 
passes  beneath  the  digastric  and  stylo-hyoid  muscles,  and  is  after- 
wards lodged  on  the   submaxillary  gland,  on  which  it  makes  a 
sigmoid  turn.    Its  anatomy  in  the  face  has  been  examined  (p.  27).  guppiiea 
From  the  cervical  part  branches  are  given  to  the  pharynx,  and  to  ^  \ 
the  structures  below  the  jaw,  viz. : — 

a.  The  inferior  palatine  branch  ascends  to  the  pharynx  beneath  to  the 
the   jaw,  passing  between  the  stylo-glossus  and  stylo-pharyngeus  i*^*®» 
muscles,  and  is  distributed  to  the   soft  palate,  after  furnishing  a 
branch   to   the   tonsil.    This   branch  frequently  arises   from   the 
ascending  pharyngeal  art«ry. 

b.  The  tonsillar  branch  is  smaller  than  the  preceding,  and  passes  tonsil, 
between  the  internal  pterygoid  and  stylo-glossus  muscles.    Opposite 

the  tonsil  it  perforates  the  constrictor  muscle,  and  ends  in  ofEsets 
to  that  body. 

c.  Glandular  branches   are  supplied  to  the  submaxillary  gland  sub-maxil- 
from  the  part  of  the  artery  in  contact  with  it.  ^^  ^    ^ 

d.  The  submental  branch  arises  near  the  inferior  maxilla,  and  andmylo- 
courses  forwards  on  the  mylo-hyoideus  to  the  anterior  belly  of  the  m^ie. 
<ligastric  muscle,  where  it  ends  in  offsets  :  some  of  these  turn  over 

the  jaw  to  the  chin  and  lower  lip  ;  and  the  rest  supply  the  muscles 
between  the  jaw  and  the  hyoid  bone,— one  or  two  perforating  the 
mylo-hyoideus  and  anastomosing  with  the  sublingual  artery. 

The  facial  vein  (p.  28)  joins  the  internal  jugular.    In  the  cervical  Facial  vein, 
part  of  its  course  it  receives  branches  corresponding  with  the  off- 
Bets  of  the  artery.    It  often  throws  itself  into  the  tcmporo-maxillary 
trunk. 

The  occipital  artery  is  of  considerable  size,  and  is  destined  for  Occipital 

artery 
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lioi»l  dctaclieil  from  tlic  upper  border  of  the  zygomatic   nrch,  and  to  bf 

miucie.  reniovod  from  tlie  surface  of  the  inuecle.  Next,  the  nrcL  of  the- 
zygoniA  \n  to  be  sawn  tliroiigli  in  front  and  behind,  so  bh  to  inchidc 
nil  its  length  ;  mid  is  to  be  thrown  down  (without  being  cut  off) 
with  the  niastietpr  munclc  Btill  attached  to  it,  by  sepaiftiiig  tlie 
fibres  of  that  muaclo  from  tlie  ramus  of  the  jaw.  In  detaching  the 
moBseter  muscle,  its  nerve  and  artery,  which  pasH  through  tlio 
sigmoid  notch,  will  be  found. 

To  MB  tha  The  surface  of  the  temporal  muscle  may  be  then  cleaned  ;  and 
to  eipoBO  its  insertion  and  deep  origin,  let  the  coronoid  process  be 
sawn  off  by  a  cut  passing  from  the  centre  of  the  sigmoid  notch 
nearly  to  the  last  molar  tooth,  so  as  to  include  the  whole  insertion 
of  the  muBcIe.  Before  sawing  the  bone  let  the  student  find  aud 
separate  from  the  muscle  the  buccnl  vessels  and  nerve  isBuing 
from  liencath  it.  Lastly,  the  coronoid  iirocess  sliould  !«  raised  and 
the  fat  removed,  in  order  that  the  lower  fibrea  of  tlie  t«niporaI 
muscle,  and  their  contiguity  to  the  external  (iterygoid  close  helow 
them,  may  be  obscr\'ed. 

Origin  of  The  lemporal  muKh  (fig.  18,  ')  takes  its  origin  from  tlie  whole 

inuiic?"  °^  t''^  temporal  foHsa  (p.  4),  reaching  up  to  the  semicircular  luie 
ou  the  side  of  the  skull,  and  downwards  to  the  crest  on  tbe  outer 
ospeet  of  the  great  wing  of  the  sphenoid  bone.  From  tliia  eitcn- 
aive  attachment,  as  well  as  from  the  fascia  over  it,  the  fibres  (x>n- 

luntion.  Verge  to  a  superficial  tendon,  which  is  inserled  into  the  inner 
surface  of  the  coronoid  procew,  ns  well  ns  into  a  groove  ou  tbe 
same  process  which  reaches  from  tiie  njiex  to  near  tlie  last  molae 
tooth. 

Conn«'.  Behind  tlic  posterior   border  of  the   tendoii  ore   the  masseteric 

vessels  and  nerve,  and  in  front  of  it  the  buccal  vessels  and  uerve : 
the  last  nerve  perforates  occasionally  some  of  the  fibres  of  tho- 
rn uscle. 

U"-  Atlitm.     All   the   fibres   contracting  the   muscle   will   raise   tliL- 

mandible  and  press  it  forcibly  against  the  upper  jaw  ;  but  tlie 
hinder  fibres  may  retract  the  lower  jaw  after  it  has  been  moved 
forwards  by  Iho  externa!  pterj-goid. 

Todtnect         Dinteetion.     For  tlie  display  of  the  pterygoid  muscles  (fig.  18), 

IH^',''  it  will  be  necessary  to  remove  a  piece  of"  tlie  ramus  of  the  jaw. 
But  the  greater  part  of  the  temporal  miiselo  is  to  be  first  de- 
tached from  the  Bub)ncent  bone  with  the  handle  of  the  scalpel. 
and  the  deep  temporal  vessels  and  nerves  arc  to  be  sought  in  its 

mw  througii     A  piece  of  tlie  ramus  is  next  to  be  taken  away  by  sawing  across 
">»,  the  bone  close  to   the  condyle,  and  again  close  above   the   dental 

foramen  ;  and  to  make  the  dcutal  vessels  and  nen^e  in  contact 
with  its  inner  surface  secure  from  injury,  the  handle  of  the  scalpel 
may  be  inserteil  between  them  and  the  bone,  and  carried  down- 
wards to  their  entrance  into  the  foramen.  ITie  masseteric  artery 
and  ner\-e  are  liable  to  be  cut  in  sawing  the  bone  ;  sliould  thesi- 
be  divided,  turn  them  upwards  for  the  present,  and  afterwords  lie 
together  the  ends. 
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After  the  loose  piece  of  bone  lina  been  reoiOTcd,  and  the  sub-  lukc  Itawiy 
jacent  parts  freed  from  much  fat,  the  pterygoid  KiuscieB  will*™"'"'"' 
appear, — the  extemnl  (J)  being  directed  outwards  to  the  condyle 
of  the  ]aw,  and  the  internal  ('),  wliich  is  parallel  in  direction  to 
the  maeseter,  being  iiicliucd  to  the  angle  of  the  jaw.  In  removing 
the  fattj  tissue,  the  student  must  be  careful  not  to  take  away  the 
thin  internal  lateral  ligament,  which  lies  ou  tbe  internal  pterygoid 
innscle  beneath  tbe  romus.  Pl^fox 

Pomtion  o/ve»uh.    Crossing  inwarda  over  the  external  pterygoid  pmiUonot 
muscle,  is  the  inteniol  maxillary  artery,  which  distributes  oilsetB  ^'™«'* 

Fig.  18." 


n        h     artery        11   bo  placed 
h  tb  th     artery  are  large  and 


upwards  and  dovnwa  d 
beneath  tbe  muscle  Th 
plexiform :  and  n   y  b      a 

Ponlicmofmn  Most  f  tl  eb  a  cles  f  th  nf  maxillary  Ner 
nerve  appear  m  this  dissection.  Thus,  issuing  from  bcncntb  tlie 
lower  border  of  the  estemol  pterygoid  are  tbe  large  dental  and 
gustatory  nerves,  tbe  latter  being  tbe  more  internal  of  tlie  two ; 
and  coming  out  behind  the  joint  of  tbe  jaw  is  the  auriculo- temporal 
nerve.  Appearing  between  the  upper  border  of  the  muscle  and 
the  cranium,  are  the  small  masseteric  and  deep  temporal  nerves. 
TTie  buccal  branch  of  the  nerve  perforates  tbe  fibres  nf  the  same 
muacle   near  the   inner  attachment.     Ilrariclies  of  the  above-men- 

*  Snperfici&l  view  of  tbe  pterrgoiil  region  (Quwd'b  "  Arteries").  1.  Tam- 
poral  miucle.  2.  Eit«nial  pterygoid.  3.  Intenul  pterygoid.  4.  Buccinator. 
5.  Digutiic  uid  stflo-lijoiil  muscles  cut  and  thrown  bnck.  6.  Common 
carotid  dlTidiog  into  eiternitl  nod  inl«mnl  trunks.  S,  Interna]  maxillarj 
aito;  (baneath  the  pterygoid  inBtead  of  over  it)  an<l  its  branches. — The  nerrei 
an  «nit(ed  in  Uub  woodcnt. 
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tioned  artery  accompany  the  nerves.  Coursing  along  the  posterior 
part  of  the  upper  jaw,  is  the  small  posterior  dental  nerve  with  an 
artery. 

Between  the  jaws  is  the  whitinh  narrow  band  of  the  ptcrygo- 
maxillary  ligament,  to  which  the  buccinator  and  superior  constrictor 
muscles  are  connected. 

The  EXTERNAL  PTERYGOID  MUSCLE  (fig.  18,  *)  cxtcnds  almost  hori- 
zontally from  the  zygomatic  fossa  to  the  neck  of  the  lower  jaw. 
Its  origin  is  from  the  outer  surface  of  the  great  wing  of  the 
sphenoid  bone  below  the  crest,  and  from  the  onter  surface  of  the 
external  pterygoid  plate.  The  fibres  are  directed  outwards  and 
somewhat  backwards,  those  attached  to  the  upper  margin  of  the 
spheno-maxillary  fissure  forming  at  first  a  separate  bundle,  and  are 
inserted  into  the  hollow  in  front  of  the  neck  of  the  lower  jaw  bone, 
and  into  the  interarticular  fibro-cartilage  of  the  joint. 

Externally  the  pterygoid  is  concealed  by  the  temporal  muscle 
and  the  lower  jaw,  and  the  intcnial  niaxillaiy  artcr}'  lies  on  it. 
By  the  deep  surface  it  is  in  contact  with  the  inferior  maxillary 
nerve,  with  a  plexus  of  veins,  and  with  the  intcnial  lateral  ligament 
of  the  joint  of  the  jaw.  Tlie  parts  in  contact  with  the  borders  of 
the  muscle  have  been  enumerated  before. 

Sometimes  the  slip  of  the  muscle,  which  is  attached  to  the  margin 
of  the  spheno-maxillary  fissure  and  the  root  of  the  external  ptery- 
goid plate,  is  described  as  a  separate  head  with  an  insertion  info 
the  interarticular  cartilage. 

Action.  If  both  muscles  act  the  jaw  is  moved  forwards,  so  that 
the  lower  dental  arch  is  placed  in  front  of  the  upper,  and  the 
grinding  teeth  are  rubbed  together  in  an  antero-posterior  direction. 
In  order  that  the  lower  front  teeth  may  be  able  to  pass  the  others 
the  jaw  is  depressed. 

One  muscle  contracting  (say  the  right),  the  condyle  of  the  same 
side  is  drawn  inwards  and  forwards,  and  the  grinding  teeth  of  the 
lower  jaw  are  moved  horizontally  to  the  left  across  those  of  the 
upper.  By  the  alternate  action  of  the  two  muscles  the  trituration 
of  the  food  is  effected. 

The  INTERNAL  PTERYGOID  MUSCLE  (fig.  18, ')  is  nearly  parallel  to 
the  ramus  of  the  jaw,  and  its  fibres  are  longer  than  those  of  the 
preceding  muscle.  Arising  in  the  pterygoid  fossa,  and  chiefly  from 
the  inner  surface  of  the  external  pterygoid  plate,  the  muscle  is 
further  attached  below,  outside  the  fossa,  to  the  outer  surface  of 
the  tuberosity  of  the  palate  bone,  and  to  the  tuberosity  of  the 
upper  jaw  bone.  The  fibres  descend  to  be  inaei'ted  into  the  angle, 
and  into  tlie  inner  surface  of  the  ramus  of  the  jaw  as  high  as  the 
inferior  dental  foramen. 

On  the  muscle  are  placed  the  dental  and  gustatory  nerves,  the 
dental  artery,  and  the  intenial  lateral  ligament  pf  the  jaw.  Tlie 
deep  surface  is  in  relation  below  with  the  superior  constrictor,  and 
at  its  origin  with  the  tensor  palati  muscle. 

Action.  From  the  direction  and  attachment  of  the  fibres  the 
muscle  will  unite  with  the  masseter  in  elevating  the  jaw. 
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Directions.  Before  proceeding  further  in  the  dissection,  the 
student  may  learn  the  anatomy  of  the  articulation  of  the  lower 
jaw. 

Tesiwro-maxillary  AiiTicuLATioN.  In  this  articulation  are  com-  Joint  of 
bined  the  condyle  of  the  jaw  and  the  anterior  part  of  the  glenoid  ^^^^'J*^- 
fossa  of  the  temporal  bone  ;  but  the  osseous  surfaces  are  not  in 
contact,  for  a  piece  of  fibro-cartilage  with  two  synovial  sacs  is 
interposed  between  them.  The  bones  are  retained  in  apposition 
mostly  by  the  strong  muscles  of  the  lower  jaw  ;  but  the  following 
ligaments  serve  to  unite  them. 

Capsule,  This  is  a  thin  fibrous  tube  enclosing  the  bones,  and  is  Capsule  of 
wider  above  than  below.  By  the  upper  end  it  is  fixed  around  the  ^^'^ 
articular  surface  of  the  temporal  bone  in  front  of  the  Glaserian 
fissure ;  and  it  is  inserted  below  around  the  condyle  of  the  lower 
jaw.  Tlie  space  in  the  interior  is  divided  into  two,  upper  and 
lower,  by  a  piece  of  fibro-cartilage,  which  is  united  to  the  capsule 
by  its  circumference. 

The  external  lateral  is  a  short  ligamentous  band,  being  but  a  part  External 
of  the  capsule,  which  is  attached  above  to  the  tubercle  at  the  root    ^™^ 
of  the  zygoma,  and  below  to  the  outer  side  of  the  neck  of  the 
inferior  maxilla. 

The  internal  lateral  ligament  (Hg.  10,  ^)  is  a  long,  thin,  mem-  internal 
branous  band,  whicli  is  not  in  contact  \vith  the  joint.  Superiorly  it  ment.  ^^ 
is  connected  to  a  projection  inside  the  glenoid  fossa,  which  consists 
of  the  spinous  process  of  the  8j)hcnoid  and  the  vaginal  process  of 
the  temporal  bone  ;  and  infcriorly  it  is  inserted  into  the  orifice  of 
the  dental  canal  in  the  lower  jaw.  The  ligament  lies  between  the 
jaw  and  the  internal  pterygoid  ;  and  its  origin  is  concealed  by  tho 
external  pterygoid  nmscle.  Between  the  ligament  and  the  jaw  tho 
iutemal  maxillary  artery  intervenes. 

Dissection.    After  the  external  lateral  ligament  and  the  capsule  Dissection, 
of  the  joint  have  been  examined,  an  interarticular  fibro-cartilage, 
with  a  hollow  above  and  below  it,  will  be  exposed  by  taking  away 
the  capsule  on  the  outer  side  (fig.  20). 

The  interarticular  fibro-cartilage  (fig.  20,^)  is  adapted  to  the  sur-  FlbnH»rti- 
faces  of  the  bones.     It  is  elongated  transversely,  is  thinner  in  the  ^® ' 
centre  than  at  the  margms,  and  an  aperture  is  sometimes  present  in 
the  middle.    The  upper  surface  fits  into  the  glenoid  fossa,  being 
concavo-convex  from  before  backwards,  and  the  lower  is  moulded  and  attach- 
on  the  convexity  of  the  condyle  of  the  jaw.    By  the  circumference  "^®°**- 
it  is  connected  with  the  capsule  and  the  external  lateral  ligament ; 
and  in  front  the  external  pterj'goid  muscle  is  attached  to  it. 

This  interarticular  pad  allows  greater  freedom  of  movement  in  the  Use. 
joint  without  dislocation ;  diminishes  the  injurious  effect  of  pressure ; 
and  deadens  the  sound  of  the  jaw  striking  the  skull. 

Two  synovial  membranes  are  present  ni  the  articulations-one  above,  two  syno- 
aud  one  below  the  fibro-cartilage.    The  lower  one  is  the  smaller  of  ^^^^"^ 
the  two. 

Another   structure — the    stylo-maxillary    ligament    (fig.  20, ')  is  fltylo-maxl 
deaciibed  as  a  uniting  band  to  this  articulation.    It  is  a  process  of  ^t. 
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'Ii  cxteiidB  fnim  the  etyloid  proceei)  to 
i  (if  the  jnw  :  it  f^ves  attaclunent  to 
seporatoH  the  ptirotid  and  submaiillaiy 


the  deep  cervicftl  fostia, 
the  hinder  part  of  the  r 
tlie  Btylo-gloiMUS  iiiaBule, 
glands. 

Sntftooof         Arlicular  surfaces  of  the.  bonts.  The  lower  jaw  p088eeB€B  a  tliin 
narrow  condyle,  which  is  elongated  traiisverHely,  and  directed  back- 
wards ajid  inwards, 
uidiem-  (hi  the  temporal  bone  is  a  narrow  deep  articular  hollow  (glenoid 

porel  bone,    fogea),  which  is  lengthened  from  without  in,  and  is  placed  in  front  of 


Fig.  19.* 


Fig.  20.+ 


of  bone. 


the  Glnserian  fissure,    iu  front  o£  tliis  is  a 

(transverse  root  of  tlie  zygomatic  process)  wliicii  is  convex  from 

before  back  and  rather  hollowed  fron)  siiie  to  side. 

Mocenienlg  of  the  joint.  Tliis   condyloid   articulation  is  provided 

■    with  an  up  and  down,  o  to  and  fro,  and  a  lateral  movement 

;         In  depretting  the  jam,  as  in  opeiiuig  the  uioiitli,  tlie  articular  con- 

'    dylc  moves  forwards   till  it  is  placed   under  the  convexity  at  the 

fore  part  of  the  articular  hollow,  but  the  interposed  concave  fibro- 

II.  cartilage  gives  security  to  the  joint.    Kven  with  this  provision,  a 

slight  degree  more  of  sadden  motion  throws  the  condyle  off  the 

prominence  of  the  temporal  bone  into  the  /ygoniatic  fossa,  and 

gives  rise  to  dislocation. 

In  this  movement  the  fore  and  lateral  parts  of  tlie  capsule  ore 
made  tight ;  and  tlie  librn -cartilage  is  drawn  fom-ards  with  tlie  con- 
dyle by  tlie  external  pterygoid  muscle. 

Wlien  tlie  jaio  is  eltoateil  and  the  mouth  closed,  the  condyle  and 
the  fibro -cartilage  glide  hack  into  the  glenoid  fossa.  In  tlik  posi- 
tion the  jaw  IS  placed  in  the  state  of  greatest  security  against  dis- 
location. 

The  ligainents  and  the  surrounding  uiuhcIch,  which  were  stretched 
in  the  previous  movement,  arc  then  set  .il  rcKt. 

•  Ligaments  of  the  jaw— an  inner  view  (Bourgery  and  Jacob),  1.  latcnuJ 
lateral  hgnment.     2.  Stjlo-nuutillary. 

f  A  view  oE  the  interior  of  the  conipoimil  temporo-mnxillarj'  joint  (Bourgaiy 
and  Jacob).  3.  Etylo-niaiillarj  ligament,  i.  Inlerarliculaj-  fibro'CUtilage — 
th«  dark  intervals  aboie  aod  below  are  tbe  liollowg  coDtwoing  tbs  fejnorial 
tnembranet. 
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During  the  horizontal  motion  foncards  and  backwards  the  condyle  Forward  and 
is  moved  successively  to  the  front  and  back  of  the  temporal  articu-  JJoyJ^ljJt 
hir  surface ;  and  the  lower  jaw  is  slightly  depressed,  in  order  that  con^jyje 
the  fore  teeth  in  the  upper  dental  arch  should  not  impede  those  of  moves. 
^he  lower. 

By  turns  the  front  and  back  of  the  capsule  will  be  stretched  ;  and  state  of 
the  iibro-cartilage  always  follows  the  condyle  of  the  jaw,  even  in  "«*™^°*"» 
<lislocation. 

Too  great  motion  forwards  will  be  prevented  by  the  coronoid  pro- 
•I'ess  of  the  jaw  striking  against  the  zygomatic  arch ;  and  that  back- 
wards, by  the  meeting  of  the  condyle  and  the  auditory  process  of 
the  OS  temporis. 

Lateral  horizontal  movement  puts  the  jaw  first  to  one  side  and  lateral 
tlieii  to  the  other.      When  the  jaw  is  forced  to  the  left  side,  the 
right  condyle  sbiks  into  its  articular  hollow,  whilst  the  left  is  pro-  condyle 
jected  ;  and  the  grinding  teeth  of  the  lower  dental  arch  are  moved  "**^^'^- 
to  tlie  left  across  those  of  the  upper.     By  the  alternate  action  to 
opposite  sides  tlie  food  is  triturated. 

The  inner  part  of  the  capsule  on  the  right,  and  the  outer  part  on  state  of 
the  left  side,  will  be  put  on  tlie  stretch  when  the  jaw  is  earned  to  **5*°^®° 
the  left  of  the  middle  hue  ;  and  the  opposite. 

With  old  edentulous  jaws  the  capsule  is  nmcli  enlarged,  and  per-  Joint  in 
mits  the  condyle  to  wander  backwards  behind  the  Glaserian  fissure. 
Without  this  provision  the  altered  lower  jaw  would  not  meet  tlie 
-upper  to  crush  the  food. 

Dissection,  The  condyle  of  the  jaw  is  next  to  be  disarticulated,  ^j^^*'° 
the  external  pterygoid  muscle  being  still  uncut  ;  and  it  with  the  nerve, 
•attached  muscle  is  to  be  drawn  forwards  so  as  to  allow  the  fifth 
nerve  to  be  seen.     Whilst  cutting  through  the  joint  capsule,  the 
<ii88ector  must  be  careful  of  the  auriculo- temporal  nerve  close  beneath 
<l^g^  21). 

On  dra^^-ing  forwards  the  pterygoid  muscle,  and  removing  some 
lat,  the  dissector  will  find  the  trunk  of  the  inferior  maxillary  nerve. 
All  the  small  muscular  branches  of  the  nerve  before  noted  should 
be  traced  to  the  trunk  in  the  foramen  ovale  of  the  sphenoid  bone. 
The  auriculo-temporal  branch  should  be  followed  backwards  with 
*care  behind  the  articulation,  and  the  dental  and  gustatory  nerves 
beneath  the  muscle  should  be  cleaned.  Tlie  small  chorda  tympani  and  chorda 
•is  then  to  be  found  joining  the  posterior  part  of  the  gustatory  nerve  y™P"^ 
•near  the  skull. 

The  middle  meningeal  artery  is  to  be  sought  beneath  the  external  and  arteries, 
pterj'goid.     Sometimes  the  trunk  of  the  internal  maxillary  artery 
lies  beneath  that  muscle,  and  in  such  case,  it  and  its  branches  are 
to  be  traced  out. 

The  INTERNAL  MAXILLARY  ARTERY   (fig.  17,  h)  is  One  of    the  tcr-  Internal 

ininal  branches  of  the  external  carotid,  and  takes  a  winding  course  StSy."^ 
beneath  the  lower  jaw  and  the  temporal  muscle  to  the  spheno- 
maxillary fossa,  where  it  ends  in  branches  for  the  face,  the  interior 
of  the  nose,  and  the  palate  and  pharynx. 

At  first  the  artery  is  directed  inwards  beneath  the  law,  between  Coutm  and 

connections. 
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that  bone  and  the  internal  lateral  ligament  of  the  joints  and  crosses 
the  dental  nerve.  Next,  the  vessel  winds  over  the  external  pter}*- 
goid  muscle,  being  placed  between  it  and  the  temporal  muscle.  And 
lastly,  the  artery  enters  the  spheno-maxillary  fossa  between  the 
processes  of  origin  of  the  external  pterj'goid.  Tlie  course  of  the 
artery  is  sometimes  beneath,  instead  of  over  the  external  pterj-goid  :: 
in  such  a  state  the  artery  gains  the  spheno-maxillary  fossa  by  coming 
upwards  tlu-ough  the  origin  of  the  muscle,  as  in  the  woodcut. 

The  hranches  of  this  artery  are  very  numerous,  and  are  classed 
into  three  sets  :  thus  one  set  arises  beneath  the  jaw ;  another  between 
the  muscles  ;  and  anotlier  in  the  spheno-maxillary  fossa. 

Two  branches,  viz.,  the  inferior  dental  and  middle  meningeal,  leave 
the  internal  maxillary  artery  whilst  it  is  in  contact  with  the  ramus, 
of  the  jaw. 

The  inferior  dental  h'anch  descends  between  the  mt^mal  lateral 
ligament  and  the  jaw,  and  enters  the  foramen  on  the  inner  surface 
of  the  ramus,  along  with  the  dental  nerve  ;  it  supplies  the  teetli^ 
and  ends  in  the  lower  part  of  the  face. 

As  this  artery  is  about  to  enter  the  foramen  it  furnishes  a  smalB 
twig,  mylo-hyoid  branchy  to  the  muscle  of  that  name  ;  this  is  con- 
ducted by  a  groove  on  the  inner  surface  of  the  bone,  in  company 
with  a  branch  from  the  dental  nerve,  to  the  superficial  surface  of 
the  mylo-hyoid  muscle,  where  it  anastomoses  with  the  submental 
artery. 

The  great  meningeal  artery  is  the  largest  branch,  and  arises  oppo* 
site  the  preceding.  It  ascends  beneath  the  external  pterygoid  muscle^ 
and  (oftentimes)  between  the  roots  of  the  auriculo-temporal  nerve ; 
crossing  the  internal  lateral  ligament,  it  enters  the  skull  through 
the  foramen  spinosum  of  the  sphenoid  bone.  When  in  the  skull 
the  artery  ascends  to  the  vertex  of  the  head,  and  supplies  the  bone 
and  the  dura  mater  (p.  15).  Before  the  meningeal  artery  enters  the 
skull,  it  furnishes  the  following  small  branches  : — 

a.  The  tympanic  branch  (inferior)  passes  into  the  tympanums 
through  the  Glaserian  fissure,  and  is  distributed  to  the  membrana. 
tympani  and  that  cavity. 

b.  A  deep  auricular  branch  arises  with  the  former  or  separately,, 
enters  the  meatus  through  the  cartilage,  or  between  this  and  the 
bone,  and  ramifies  in  the  meatus  and  on  the  membrana  tympani. 

c.  The  small  meningeal  branch  begins  near  the  skull,  and  courses 
through  the  foramen  ovale  with  the  inferior  maxillary  nerve  ;  it 
ramifies  in  the  dura  mater  in  the  middle  fossa  of  the  skull. 

Another  small  branch  springs  fi*om  the  dental  artery  or  the  internal 
maxillary  trunk,  and  accompanying  the  gustatory  nerve,  ends  in  the 
cheek  and  the  mucous  membrane  of  the  mouth. 

The  branches  from  the  second  part  of  the  artery,  viz.  whilst  it  is 
between  the  temporalis  and  pteiygoideus  extemus  are  distributed  to 
the  temporal,  masseteric,  buccal,  and  pterygoid  muscles. 

The  deep  temporal  arteries  are  two  in  number  (anterior  and  pos- 
terior) ;  and  each  occupies  the  part  of  the  temporal  fossa  indicated 
by  itB  name.    They  ascend  beneath  the  temporal  muscle,  and  anas- 
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tomose  with  tlie  superficial  temporal  artery  :  the  anterior  commti- 
nicates,  through  tlie  malar  bone,  with  branches  of  the  lachrymal 
arterj'. 

When  the  parent  trunk  has  the  unusual  position  beneath  the 
pterj'goid,  the  anterior  branch  lies  under  that  muscle,  instead  of 
over  it. 

The  masseteric  artery  is  directed  outwards  with  the  nerve  of  the  to  tii« 
same  name  behind  the  tendon  of  the  temporal  muscle  ;  and  passing  '"'^®'**' » 
through  the  sigmoid  notch,  enters  the  under  surface  of  the  masseter 
muscle.    Its  branches  anastomose  with  the  other  offsets  to  the  muscle 
from  the  external  carotid  tnnik. 

The  buccal  branch  quits  the  artery  near  the  upper  jaw,  and  in  the  to  tlie  hue- 
unusual  position  of  the  artery  it  may  perforate  the  fibres  of  the  ^^^^   ' ' 
pterygoid  ;  it  descends  beneath  the  coronoid  process  with  its  com- 
panion nerve,  and  is  distributed  to  the  buccinator  muscle,  the  cheek, 
and  the  side  of  the  face,  joining  the  branches  of  the  facial  artery. 

The  pterygoid  bi-anches  are  uncertain  in  their  position  ;  whether  to  pterygoia 
derived  from  the  trunk  or  some  of  the  branches  of  the  internal  ™^^*^^- 
maxillary,  they  enter  both  pterygoid  muscles. 

Of  the  branches  that  arise  from  the  artery  when  it  enters  the  Branches  or 
«pheno-maxillary  fossa,  only  one,  the  superior  dental,  will  be  now  ^^^^' 
described.     The  remainder  will  be  examined  with  the  superior  "o^  seen. 
maxillary  nerve  and  Meckel's  ganglion  ;  they  are  infraorbital  (p. 
102),  superior  palatine,  naso-palatine,  vidian,  and  ptery go-palatine 
(Section  14). 

Tlie  superioi'  or  posterior  dental  branch  takes  origin  near  the  top  Suiierioi 
of  the  upper  maxilla,  and  descends  with  a  tortuous  course  on  the  ^^^^^ 
outer  surface  of  that  bone,  along  with  a  small  branch  of  the  superior 
maxillary  nerve.  It  sends  twigs  into  the  foramina  in  the  bone,  and 
Hupplies  the  upper  molar  and  bicuspid  teeth ;  but  some  external 
offsets  are  furnished  to  the  gums.  A  few  branches  reach  the  lining 
membrane  of  the  antrum. 

The  INTERNAL  MAXILLARY  VEIN  receive  the  offsets  accompanying  interani 
the  branches  of  the  artery  in  the  fii'st  two  parts  of  its  course  :  these  vein  begins 
veins  form  a  plexus — pterygoid^  between  the  two  pterygoid  muscles,  *"  plexus, 
and  in  part  between  the  temporal  and  external  pterygoid  muscles. 
This  anastomosis  communicates  with  the  alveolar  plexus  ;  with  the 
facial  vein  by  a  large  branch  (anterior  internal  maxillary)  ;  and 
with  the  cavernous  sinus  in  the  interior  of  the  skull,  by  veinules 
that  pass  through  the  base  of  the  cranium. 

Escaping  from  the  plexus,  the  vein  accompanies  the  artery  to  and  ends  in 
the  parotid  gland,  and  there  joins  the  superficial  temporal  vein, —  JvigijS?. 
the  union  of  the  two  giving  rise  to  the  external  jugular.     Some- 
times tliis  common  vessel  enters  the  internal  jugular  vein  (p.  29). 

Tlie   INFERIOR  MAXILLARY  NERVE  (fig.  21)  is  the  largest  of  the  inferior 
three  trunks  arisbigfrom  the  Gasserian  ganglion  (p.  18).    It  leaves  JJ^^  '-^ 
the  skull  by  the  foramen  ovale  in  the  sphenoid  bone,  and  divides 
beneath  the  external  pterygoid  muscle  into  two  chief  pieces,  viz.  an 
anterior,  small,  moto-sensory  part ;  and  a  large,  posterior,  chiefly 
Henflory  portion. 
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Direi-.tlom.     ShouW   tlie  iiiteniol   iiinxillarj-   nrter>'    (.bstract  tlic 
view  of  tiie  tier\'e,  it  mny  be  cut  tliroiigli, 

Tlie  KMAl.l.EB  TART,  fomiMl  mainly  l>y  its  coiitrilmtion  from  t]>e 
trunk  of  tlic  iien-e,  receives  nearly  nil  the  fibril«  of  the  motor  root, 
and  ciida  in  branches  for  tlie  miiNcIi-s  of  t!ie  jniv,  viz.  tempora), 
mOBsetcr,  niid  one  pteiygoid  ;  nnd  fur  tlii;  mnsck  of  the  clieek,  thn 
hucfiiiator. 
■o  The  ileep  Ifiiijmiitl  lii-niulirt  (')  iirc  fiirniHlicrt  tn  the  nndcr  snr- 
fnce  of  llie   tiiHporal  niiisclc.     i.ikf  llie  arltrics,  tliey  arc  two  in 

Fig.  -21. • 


iinmlicr,  anterior  mid  pOHteriiu',  iiiid  eciiirse  upwards  beneath  tbo 
estemal  pterygoid  muscle. 

The  potUHor  branch  is  the  Hninlhiti,  au<l  \a  often  derived  from  tlic 
masseteric  iien'c  ;  it  is  placed  near  the  back  of  the  temporal  fossa. 

The  anterior  branrk  BUpplies  the  ;>;rcater  part  of  the  imiBcle,  and 
communicotcs  sonietimcH  with  the  buccal  nerve. 

Tlie  iiiantelerk  branch  (")  taken  a  backward  course  above  thit 
estemal  pterygoid  muacle,  mid  throng})  the  sigmoid  notcli,  to  Iho 
luider  surface  of  the  mosHctcr  muBcle  :  in  the  massctcr  the  nerve 
can  be  followeil  to  near  the  nntrrior  Iionlcr.  As  lliis  branch  paaara 
by  the  orticnlatioii  of  the  jnw  it  Rives  one   or  more  twigs  to  tliat 

*  Deep  viev  of  the  pterygoid  region  (Ilhistrations  of  DisieclJoiu).  Matda: 
a.  Temporal  reflected,  b,  Condjle  of  the  jaw  ilisarttculated  with  the  external 
pterygoid  attached  to  it.  e.  lnlomal  pterygoid.  <l.  Buccinator.  /  Mosseter 
thrown  down.  Xci'iis  :  1.  Buccal.  2.  Masseteric,  cut.  3.  Deep  temporal. 
4.  Auriculo-lemporal.  0.  Cliorda  tj-inpani.  7.  Inferior  dentil.  8.  Giwta- 
tor;.  10.  lotemBl  lateral  ligament  of  the  lower  jaw.  The  arteiies  are  not 
figured,  witli  the  exception  of  the  internal  maiillary  trunk  which  is  marked 
with  0  :  the  offsela  of  the  arteij  accorapanj  the  nerrei,  being  named  lika 
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Tlie  pterygoid  branches  come   from  both  parts  of  tlie  inferior  BrancliM  to 
maxillary  nerve.  ^^C^ 

The  branch  or  brandies  to  tlie  external  pterygoid  spring  from  the  ExtemaJ. 
lonall  part,  or  from  the  buccal  nen^e,  and  enter  the  under  surface 
of  its  muscle. 

Tlie  nerve  to  the  internal  pterygoid  arises  from  the  large  part  of  Internal. 
the  maxillary  trunk  close  to  the  skull,  and  may  be  followed  beneath 
the  upper  border  to  the  deep  surface  of  the  muscle  ;  it  will  be  learnt 
in  the  dissection  of  the  otic  ganglion  (Section  14). 

The  buccal  branch  (*),  longer  and  larger  than  the  others,  perfo-  Buccinator 
rates  the  external  pterygoid,  and  is  (Urected  inwards,  beneath  the  °**"^®» 
■coronoid  process  to  tlie  surface  of  the  buccinator,  where  it  ends  in 
terminal  branches.     As  it  perforates  the  pterygoid  muscle  filaments 
■are  given  to  the  fleshy  substance  ;  and  after  it  has  passed  through  supplier 
the  fibres  it  furnishes  a  branch  to  the  tfmi>oral  muscle.    The  nerve  "*"*^^** 
18  directed  towards  the  angle  of  the  mouth,  supplying  the  integu- 
ment, the  buccinator  muscle,  and  the  lining  mucous  membrane.     It  and  mucoas 
is  united  freely  with  the  facial  nerve,  the  two  forming  a  plexus.       ^"^"^  ™'*^' 

The  LARGEU  PART  of  the  inferior  maxillary  nerve   divides  into  Senaory 
three  trunks — auricnlo-temporal,  dental,  and  gustatory.     A  few  of  {JJ^rJ^r 
the  fibrils  of  the  small  (motor)  root  arc  applied  to  it,  and  are  con-  maxillary* 
Teyed  to  certain  muscles,  viz.  tensor  tympani,  circumflexus  palati, 
pterygoideus  internus,  mylohyoidcus,  and  digastricus. 

The  AURicuLO-TEMPORAL   NERVE   (*)  separates  from   tlie    otliere  Aurieulo. 
fiear  the  base  of  the  skull,  and  has  commonly  two  roots.     Its  course 
to  the  surface  of  the  head  is  directed  first  backwards  beneath  the 
external  pterygoid  muscle,  as  f  ai*  as  the  inner  part  of  the  articula-  lies  beneath 
tion  of  the  jaw  ;  and  then,  upwards  with  the  temporal  artery  in  front  ^**' 
of  the  ear.    The  nerve  furnishes  branches  to  the  surrounding  parts,  and  supplies 
•viz.,  the  joint,  the  ear,  and  the  parotid  gland ;  and  it  communicates   ™^*^  ** 
•with  the  facial  nerve.     Its  ramifications  on  the  head  are  described 
at   page  8.    In    the  part  now  dissected  its  branches  are  the  fol- 
lowing : — 

a.  Branchejt  of  the  meatus  audiforius.  Two  offsets  are  given  to  to  the 
the  meatus  from  the  point  of  union  of  the  branches  of  the  facial 
with  the  auriculo-temporal  nerve,  and  enter  that  tube  between  the 
<:artilage  and  l)one. 

b.  Articular  branch.  The  branch  to  the  joint  of  the  jaw  arises  near  and  joint  of 
tlie  same  spot  as  tlie  preceding,  or  from  the  branches  to  the  meatus.  ^'^^ ' 

c.  The  inferior  auricular  branch  supplies  the  external  ear  below  the  ear,  and 
the  meatus  auditorius  :  it  sends  offsets  along  the  internal  maxillarj' 
•artery,  which  communicate  with  the  sympathetic  nerve. 

{l.  Parotid  branches.  These  small  filaments  ramify  in  the  gland,    parotid ; 

e.  Communicating  branches.  Two  or  more  branches  around  the  ex-  to  join  flicia? 
,  .1  .  •iir-ii  j.t      '    **"<*  sympa- 

temal  carotid  artery  communicate  with  the  facial  and  s^nnpathetic  thetic 
nerves. 

The  INFERIOR  DENTAL  (^)  is  the  largest  of  the  three  trunks  into  inferior 
which  the  inferior  maxillary  nerve  divides.    In  its  course  to  the  canal 
in  the  lower  jaw,  the  nerve  is  external  to  the  gustatory,  and  lies  at »» between 
first  beneath  the  external  pterygoid  muscle  ;  it  is  afterwards  placed  muscfes. 
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on  the  internal  pter}*goid,  and  on  the  internal  lateral  hgament  near 
the  dental  foramen.  After  the  ner\'e  enters  the  hone,  it  is  con- 
tinued for^'ards  heneath  the  teeth  to  the  foramen  in  the  side  of  the 
jaw,  and  ends  at  that  spot  by  di%'iding  into  an  incisor  and  a  labial 
branch.  Only  one  muscular  oflfeet  (mylo-hyoid)  is  supplied  by  the 
dental  nerve  before  it  enters  the  bone.    Its  branches  are  : — 

o.  The  mylo-hyoid  branch  arises  from  the  trunk  of  tlie  nerve 
near  the  dental  foramen,  and  is  continued  along  a  groove  on  the 
inner  aspect  of  the  ramus  of  the  jaw  to  the  cutaneous  surface  of 
the  my  lo-hyoideus,  and  to  the  anterior  belly  of  the  digastric  muscle. 

h.  The  dental  hra-nches  arise  in  the  bone,  and  supply  the  molar 
and  bicuspid  teeth.  If  the  bone  is  soft,  the  canal  containing  the 
nerve  and  artery  may  be  laid  open  so  as  to  expose  these  branches, 

c.  The  incisor  branch  continues  the  trunk  of  the  nerve  onwards 
to  the  middle  line,  and  furnishes  offsets  to  the  canine  and  incisor 
teetli,  beneath  which  it  lies. 

d.  The  labial  branch  (mental  ?)  (fig.  9,  ")  issues  on  the  face 
beneath  the  depressor  of  the  angle  of  the  mouth.  It  gives  branches 
to  the  muscles  below  the  aperture  of  the  mouth,  and  communicates 
with  the  facial  nerve  ;  but  the  greater  part  of  the  branch  is  directed 
upwards  beneath  the  depressor  labii  inferioris,  and  is  distributed  on 
the  inner  and  outer  surfaces  of  the  lower  lip. 

The  infeinor  dental  artery^  after  entering  the  lower  jaw,  has  a 
similar  course  and  distribution  to  the  ner\-e.  Tims  it  supplies  off- 
sets to  the  bone,  dental  branches  to  the  molar  and  bicuspid  teeth, 
and  ends  anteriorly  in  an  incisor  and  a  labial  branch. 

The  incisor  branch  is  continued  to  the  symphysis  of  the  jaw, 
where  it  ends  in  the  bone :  it  lies  beneath  the  canine  and  incisor 
teeth,  to  which  it  furnishes  twigs. 

The  labial  branch,  issuing  by  the  labial  foramen,  ramifies  in  the 
structures  covering  the  lower  jaw,  and  communicates  with  the 
branches  of  the  facial  arteiy. 

The  GUSTATORY  or  LINGU.VL  NERVE  (^)  is  the  remaining  trunk  of 
the  inferior  maxillar}',  and  is  concealed  at  first,  like  the  others,  by 
the  external  pterygoid  muscle.  It  is  then  incHned  inwards  with  a 
small  artery  over  the  internal  pterj'goid  muscle,  and  imder  cover  of 
the  side  of  the  jaw  to  the  tongue.  The  remainder  of  the  nerve  will 
be  seen  in  the  dissection  of  the  submaxillary  region. 

In  this  course  under  the  jaw  the  nerve  does  not  distribute  any 
branch  to  the  parts  around,  but  the  following  commmii eating  branch 
is  received  by  it. 

The  chorda  tympani  is  a  branch  of  the  facial  nerve,  and  is  dis- 
tributed to  the  tongue.  Escaping  from  the  tympanum  by  the  Gla- 
serian  fissure,  this  small  branch  (^)  is  applied  to  the  gustatory'  nerve- 
at  an  acute  angle.  At  the  point  of  junction  some  fibrils  communi- 
cate with  the  gustator}',  but  the  greater  i^art  of  the  chorda  tympani 
is  conducted  along  that  nerve  to  the  tongue. 

The  origin  of  the  nerve,  and  its  course  across  the  tjinpanum  to* 
its  position  beneath  the  external  pterygoid,  are  described  ia 
Section  14. 
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Section  VII. 

SUBMAXILLARY    REGION. 

Tlie  submaxillary  region  is  situate  between  the  lower  jaw  and 
the  hyoid  bone.    In  it  are  contained  the  muscles  of  the  os  hyoides  ^*'***  ^^  **" 
and  tongue,  the  vessels  and  ner\^c8  of  the  tongue,  and  tlie  sublingual 
and  submaxillary  glands. 

Position.    In  this  dissection  the  position  of  the  neck  is  the  same  Poaition  of 
418  for  the  examination  of  the  anterior  triangle.  ®  °^  * 

Dissection.    If  any  fatty  tissue  has  been  left  on  the  submaxillary  DiBsection. 
^land,  or  on  the  mylo-hyoid  muscle,  when  the   anterior  triangular 
space  was  dissected,  let  it  be  taken  away. 

Tlie  suhmaxillary  gland  (fig.  16,  ")  lies  below  the  jaw  in  the  Situation 
imterior  part  of  the  space  limited  by  that  bone  and  the  digastric 
muscle.     Its  shape  is  irregular,  and   the  facial  artery  winds  over 
the  surface.     It  rests   on  the   mylo-hyoideus,  and   sends   a  deep  JJ^^^'^""**^ 
process  round  the   posterior  or  free  border  of  that  muscle.     In 
front  of  it  is  the  anterior  belly  of  the  digastric  ;  and  behind  is  the  Sw^rSmd 
«tylo-maxillary  ligament  separating  it  from  the  parotid.    Occupying 
a  position  somewhat  below  the  side  of  the  jaw,  the  gland  is  very 
near  the  surface,  being  covered    only  by  the   integuments   and 
jplatysma,  and  the  deep  fascia. 

In  structure  the  submaxillary  resembles  the  parotid  gland  (p.  30);  Structure. 
;and  its  duct — duct  of  Wharton — issuing  from  the  deep  process, 
extends  beneath  the  mylo-hyoid  muscle  to  the  mouth. 

Dissection.    To  see  the  mylo-hyoid  muscle,  detach  the  anterior  Dissection, 
belly  of  the  digastric  from  the  jaw,  and  dislodge  without  injury 
the  submaxillary  gland  from  beneath  the  bone. 

The  MYLO-HYOID  MUSCLE  (fig.  33,  ')  is  triangular  in  shape,  with  Mylo- 
the  base  at  the  jaw  and  the  apex  at  the  hyoid  bone,  and  imites  **y®**^®^ 
along  the  middle  line  with  its  fellow  of  the  opposite  side.    It  arisen  arises  from 
from  the  mylo-hyoid  ridge  on  the  inner  surface  of  the  lower  jaw  J**^ ' 
as  far  back  as  the  last  molar  tooth  ;  and  is  inserted  jnto  the  middle  inserted 
-of  the  body  of  the  os  hyoides,  as  well  as  into  a  central  tendinous  {jjJS,!'^**** 
band  between  that  bone  and  the  jaw. 

On  the  cutaneous  surface  he  the  digastric  muscle,  and  the  sub-  Parts 
maxillary  gland,  the  facial  artery  with  the  submental  offset,  and  *^°"<^  »*• 
its  own  branch  of  nerve  and  artery.  Its  fibres  are  frequently 
deficient  near  the  jaw,  and  allow  the  next  muscle  to  be  seen. 
Only  the  posterior  border  is  unattached,  and  round  it  a  piece  of  tlie 
-mibmaxillary  gland  winds.  The  parts  in  contact  with  the  deep 
surface  of  the  muscle  will  be  perceived  after  tlie  luidermentioned 
dissection  has  been  made. 

Action.  The  lower  jaw  being  fixed  the  muscle  approaches  the  os  l^'se:  onos 
hyoides  to  the  jaw,  enlarging  the  pharynx  preparatory  to  swallowing.    ^°  ^' 

With  the  hyoid  bone  immoveable,  the  mylo-hyoideus  can  help  in  on  jaw. 
depressing  the  jaw,  and  opening  the  mouth. 
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Dissection.  To  bring  into  view  the  muscles  beneath  the  mylo- 
hyoid, and  to  trace  the  vessels  and  nerves  to  the  substance  of  the 
tongue  (as  in  figure  23),  the  student  should  first  di^^de  the  facial 
vessels  on  the  jaw,  and  remove  them  with  the  superficial  part  of 
the  submaxillary  gland  ;  but  he  should  be  careful  to  leave  the 
deep  part  of  the  gland  which  turns  beneath  the  raylo-hyoideiis, 
because  the  small  submaxillary  ganglion  is  in  contact  with  it. 
Next  he  should  cut  through  the  small  brauches  of  vessels  and 
ner\'e  on  the  surface  of  the  mylo-hyoideus  ;  and  detaching  that 
muscle  from  the  jaw  and  its  fellow,  should  throw  it  down  to 
the  OS  hyoidcs,  but  without  injuring  the  genio-hyoid  muscle 
beneath  it. 

Afterwards  the  bone  is  to  be  sawn  through  on  the  right  side  of 
the  muscles  attached  to  the  symphysis,  the  soft  parts  covering  the 
lower  jaw  having  been  previously  cut.  The  side  of  the  jaw,  w^iich 
will  then  be  loose  (for  the  ramus  of  the  bone  has  been  sawn 
before),  is  to  be  raised  to  see  the  parts  beneath,  and  it  may  be 
fastened  up  out  of  the  way  with  a  stitch;  but  it  should  not  be 
detached  from  the  mucous  membrane  of  the  mouth. 

The  apex  of  the  tongue  is  to  be  now  pulled  well  out  of  the 
mouth  over  the  ui)per  teeth,  and  fastened  with  a  stitch  to  the 
septum  of  the  nose,  whilst  the  left  half  of  the  jaw  is  to  be  drawn 
down  forcibly  with  hooks.  The  scalpel  should  be  then  passed  from 
below  upwards  between  the  sawn  surfaces  of  the  bone,  for  the 
purpose  of  dividing  a  strong  band  of  the  mucous  membrane  of  the 
mouth  ;  and  it  should  be  earned  ojiwards  along  the  middle  line  of 
the  tongue  to  the  tip. 

By  means  of  a  stitch  the  os  hyoides  may  be  fastened  doi^Ti,  to 
make  tight  the  muscular  fibres.  All  the  fat  and  areolar  tissue  are 
to  be  removed,  and  in  doing  this  the  student  is  to  take  care  of  the 
Whartonian  duct ;  of  the  hypoglossal  nerv^e  and  its  branches, 
which  lie  on  the  hyo-glossus  muscle,  and  especially  of  its  small 
offset  ascending  to  the  stylo-glossus  muscle  ;  also  of  the  gustatory 
nerve  nearer  the  j.iw.  Between  the  gustatory  nerve  and  the  deep 
part  of  the  submaxillary  gland  the  dissector  should  seek  the  small 
submaxillary  ganglion  (smaller  than  a  pin's  head),  with  its  offsets ; 
and  should  endeavour  to  separate  from  the  trunk  of  the  gustatory 
the  small  chorda  tympani  nerv  e,  and  to  define  the  offset  from  it  to 
the  submaxillary  ganglion. 

At  the  hinder  border  of  the  hyo-glossus  clean  the  lingual  vessels^ 
the  stylo-hyoid  ligament,  and  the  glosso-pharyngeal  nerve,  all 
passing  beneath  that  muscle  ;  and  at  the  anterior  border  find  the 
issuing  ranine  vessels  which,  with  the  gustatory  and  hypo- 
glossal nerves,  arc  to  be  traced  on  the  under  surface  of  the  tongue 
to  the  tip. 

Parts  beneath  viylo-hyoideus  (fig.  23).  The  relative  position 
of  the  objects  brought  into  view  by  the  steps  of  the  previous 
dissection  is  now  apparent : — Extending  from  the  comu  of  the 
hyoid  bone  to  the  side  of  the  tongue  is  the  hyo-glossus  muscle, 
whose  fibres  are  crossed  superiorly  by  those  of  the  stylo-glossus^ 
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On  the  hyo-glo88Us  are  i)lacc(l,  from  below  upwards,  the  hypo-  on  side  of 
glosisal  nerve,  the  Whartoniau  duct,  and  the  gustatory  nerve,  the  ^*^^'^' 
latter  crossing  tlie  duct ;  and  near  the  inner  border  of  the  muscle 
the  two  nerves  are  united  by  branches.  Beneath  the  same  muscle 
lie,  from  below  upwards,  the  lingual  artery  with  its  vein,  the  stylo- 
hyoid ligament,  and  the  glosso-pharyngeal  nerve.  Above  the  hyo- 
glossus  is  the  mucous  membrane  of  the  mouth,  with  the  sublingual 
gland  attached  to  it  in  front,  and  some  fibres  of  the  superior  con- 
utrictor  muscle  covering  it  behind  near  the  jaw. 

Between  the  chin  and  the  oh  hyoides,  aloncr  the  middle  line,  is  and  along 
situate  the  genio-hyoid  muscle  ;  and  larger  and  deeper  than  it  is  ""**"*'^  ""^*- 
a  fan-shaped  muscle,  the  genio-hyo-glossus.  Along  the  outer 
Hide  of  the  last  muscle  lie  the  ranine  vessels  ;  and  a  sublingual 
branch  for  the  gland  of  the  same  name  springs  from  the  lingual 
arterj'  at  the  inner  border  of  the  hyo-glossus.  On  the  under 
surface  of  the  tongue,  near  the  margin,  lies  the  gustatory  nerve  ; 
and  in  the  fibres  of  the  genio-hyo-glossus  runs  the  hypoglossal 
nerve. 

The  HYO-<."rLOS.su.s  MUSCLE  (fig.  22,  *)  is  thin  and  somewhat  Sfjuare  Hyo.gio8«us. 
in  shape.  The  nuisde  arltfes  from  the  lateral  part  of  the  body  of  Xdhiu^iT: 
tlie  OS  hyoides  (basio-glossus),  and  from  all  the  great  conm  of 
the  same  bone  (cerato-glossus).  Tlie  two  pieces  form  a  thin 
sheet,  and  enter  the  back  part  and  side  of  the  tongue  ;  they  will 
he  seen  afterwards  to  mingle  with  fibres  of  the  palato-  and  stylo- 
glossus.^ 

The  parts  in  contact  with  the  surfaces  of  the  hyo-glossus  have  in  coutart 
l>een    already    enumer.ited ;    and     beneath    the    muscle    also    are  J^jJJV"*"^^ 
portions  of  the  genio-hyo-glossus   and  middle  constrictor.     Along 
the  anterior  border  is  the  genio-hyo-glossus  muscle. 

Action,    When  the  tongue  is  at  rest  the  muscle  can  bring  that  Unt- : 
organ  to   tlie   floor  of  the   mouth,  drawing  do\vn  the  sides  and  tongue  free : 
giving  a  rounded   form  to    the   dorsum  ;    but  if   the  tongue    is 
protruded    from  the   mouth,   the   fibres  will   retract  it   into    that 
ca\nty. 

If  the  tongue  is  fixed  against  the  roof  of  the  mouth  by  other  tongue 
iniiscles,  even  though  the  lower  jaw  is  depressed,  this  muscle  with  ^^^' 
the    genio-hyo-glossus   will    elevate    the    os    hyoides,    and    allow 
swallo%nng  to  take  place. 

Tlie  fiTYLO-GLOssus  (fig.  22,  -^  is  a  slender  muscle,  whose  attach-  styio- 
nients  are  expressed  by  its  name.     A  rising  from  the  styloid  process  ^  °*^"^ 
near  the  apex,  and  from  the  stylo-maxillary  ligament,  the  muscle 
is  continued  forwards  to  the  side  of  the  tongue.     Here  it  gives  comes  to 
fibres  to  the  dorsum,  and  turning  to  the  under  surface,  extends  to  tongur. 
the  tip  of  the  tongue.     Beneath  the  jaw  this  muscle  is  crossed  by 
the  gustatory  nerve. 

Action.     Both  muscles  will  raise  the  back  of  the  tongue  against  Use  of  both: 

*  A  third  part  (chondro-gloasns)  is  distinct  from  the  others,  and  is  not  (lis- 
Mctod  ;  it  eDda  on  the  upi)er  surface  of  the  tongue  near  the  root.  For  further 
details  raflpecting  the  anatomy  of  this  and  the  other  lingual  muscles,  reference 
is  to  be  made  to  the  dissection  of  the  tongue,  Skctzon  1 5. 


Fig.  22.' 


DISSECTION    OF    THE    SUBMAXILLARY  IdfelON. 

the  ronf  of  tlic  month,  hut  if  the  tongue  is  protruded  they  will 
restore  it  to  the  cnpity. 

One  muscle  cnn  direct  the  point  of  the  loneiie  towards  its  own 
Bid<'  of  tlie  mouth. 

The  GESio-HYOTij  MTSCI.K  (fig,  22,  *)  arUa  from  the  lower  of  the 
two  Iftteral  tubercles  on  the  inner  nspect  of  the  syiniilij"»i8  of  the 
jnw,  and  in  tagerterl  into  the 
middle  of  the  hyoid  bone. 

Covered  by  the  mylo-hyoi- 
deuR,  this  muaele  rests  on  the 
genio-hyo-gloeitus.  The  innw 
border  touches  the  muscle  of 
the  opposite  side,  and  the 
two  fire  often  united. 

Aclinii.  A»  long  as  the 
mouth  in  shut  it  raises  the 
hyoid  hone  ;  hut  acting  from 
the  OR  hyoidea,  and  the 
eloscra  of  the  mouth  being 
rclnsed,  it  can  depress  the 
jaw  and  open  the  moutli. 

The  OKNro  -  nYo  -  glosscs 
(fig.  22,  ')  is  the  largert 
muaele  of  this  re^on ;  it 
hoa  n  triangular  form,  with 
the  apex  at  the  jaw,  and  the 
base  at  the  middle  line  of 
tlie  tongue.  It  tnkes  on'ijin  ftoni  the  upper  tubercle  behind  the 
aympliyaia  of  the  jaw.  From  thia  Rpot  the  fibres  radiate,  the  pos- 
terior passing  downwards  to  their  insfrtion  into  the  body  of  tlie 
hyoid  bone,  the  anterior  forwards  to  the  tip  of  the  tongue,  and  the 
intermediate  to  the  tongue  from  root  to  point. 
I  Lying  along  tlie  middle  of  the  tongue,  it  is  in  contact  with  its 
fellow.  The  lower  border  of  the  muaele  corresponds  with  the  genio- 
hyoideus,  and  tlie  upper  with  the  frienum  lingua-.  On  its  ODter 
side  are  tlie  raiiiue  vesscla,  and  the  hyo-glosKua  muscle  ;  and  the 
hypoglossal  nen'e  jierforatcs  the  poaterior  lihres. 

Action.  By  the  simultaneous  action  of  nil  the  fibres  the  tongue  is 
depressed  in  the  floor  of  tlie  mouth,  anil  hollowed  along  the  middle^ 
But  different  parta  of  the  muscle  are  thought  to  liave  different 
uaes  when  they  act  from  the  jaw  : — Thus  the  fibres  attached  to  tlie 
OB  hyoides  advance  and  fix  that  bone  before  swallowing  ;  the  hinder 
tongue  fibres  raise  the  root  of  the  tongue  and  protntdo  the  tip,  and 
the  anterior  then  turn  down  the  tip  of  the  tongiie  over  the  teeth. 

WTien  the  mouth  Ih  open  swallowing  can  be  performed  if  tho 
tongue  is  fixed  against  the  teeth  and  roof  of  the  mouth,  liecause 
this  muscle  and  the  hyo-glossus  eaii  then  raise  the  hyoid  bone. 


3.  Qenio- 
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The  lingual  artery  (lig.    17, y),  arisos  from  the  external  carotid  Lini^'ual 
between  the  superior  thyroid  and  facial  branches.     At  first  it  is       ^ 
directed  inwards  above  the  os  hyoides,  and  then  upwards  beneath  the  tongue 
the  hyo-glossus  to  the  under  part  of  the  tongue  (fig.  23)  ;  it  ends  ^»»«»tt»^yo- 
at  the  anterior  border  of  that  muscle  in  the  sublingual  and  ranine 
branches.    Near  the  hyo-glossus  the  artery  is  crossed  by  the  ninth 
nerve,  and  by  tlie  digastric  and  stylo-hyoid  muscles.     Beneath  the 
hyo-glossus,  the  vessel  rests  on  the  middle  constrictor  and  genio- 
hyo-glossus  muscles,  and  is  below  the  level  of  the  glosso-phoryngeal 
nerve.    Its  branches  are  these  : — 

o.  A  small  hyoul  branch  is  distributed  on  the  upper  border  of  its  branches 
the  08  hyoides,  supplying  the  muscles  ;  it  anastomoses  with  its "®~" 
fellow  of  the  opposite  side,  and  with  the  hyoid  branch  of  the  bone  t 
superior  thyroid  artery  of  tlie  same  side. 

b.  A  brcmch  to  the  dorsum  of  the  tongue  arises  beneath  the  hyo-  to  back  of 
glossns  muscle,  and  ascends  to  supply  the  substance  of  the  tongue  *^  ^^g^e ; 
and  the  tonsil.    The  fibres  of  the  hyo-glossus  must  be  divided  to 

see  it. 

c.  The  sublingual  branch  springs  from  the  final  division  of  the  to  the  sub- 
artery  at  the  edge  of  the  hyo-glossus,  and  is  directed  outwards  gjjj^ 

to  the  gland  of  the  same  name.  Some  offsets  supply  the  gums 
and  the  contiguous  muscles,  and  one  continues  behind  the  incisor 
teetli  to  join  a  similar  artery  from  the  other  side. 

d.  The  ranine  branch  (9)  is  the  terminal  part  of  the  lingual  to  the  sub- 
artery,  and  extends  forwards  along  the  outer  side  of  the  genio-  toS^**' 
hyo-glossus  to  the  tip  of  the  tongue  where  it  ends.    Muscular 
offsets  are  furnished  to  the  substance  of  the  tongue  of  the  same 

side.    This  artery  lies  along  the  fraMium  linguae,  but  is  embedded  Ranine  is 

in  the  muscular  fibres.  *1°"«  ^^ 
num. 

The    lingual  vein   commences   on    both   the    upper   and   under  Linmal 
Borfaces  of  the  tongue.     It  lies  with  its  companion  artery,  and  vein. 
ends  in  the  internal  jugular  vein. 

The  GUSTATORY  or  lingual  nerve  (fig.  23,  *)  has  been  followed  Lingual 
in  the  pterygo-maxillary  region  to  its  pass.ige  between  the  ramus  °^^® 
of  the  lower  jaw  and  the  internal  pterygoid  muscle  (p.  92).     In 
this  dissection  tlie  nerve  is  inclined  forwards  to  the  side  of  the  along  side  of 
tongue,    across   the   mucous   membrane   of    the    mouth   and   the  ^^^^ 
origin  of  the  superior  constrictor  muscle,  and  above  the  deep  part 
of   the   submaxillary   gland.      Lastly,   it   is    directed    across   the 
Whartonian  duct,  and  along  the  side  of  the  tongue  to  the  apex. 
Branches  are  furnished  to  tlie  surrounding  parts,  thus  : —  gives 

Two  or  more  offsets  connect  it  with  the  submaxillary  ganglion,  °""***®* 
near  the  gland  of  that  name.  giionf  ^^' 

Farther  forwards  branches  descend  on  the  hyo-glossus  to  unite  %o  ninth 
in  a  kind  of  plexus  with  twigs  of  the  hypoglossal  nerve.  nerve, 

Other  filaments  are  supplied  to  the  mucous  membrane  of  the  to  mucous 
mouth,  the  gums,  and  the  subHngual  gland.  membrane. 

Lastly,  the  branches  for  the  tongue  ascend  through  the  muscular  to  the 
substance,  and  are  distributed  to  the  conical  and  fungiform  papilloe.  ^^     ' 

The    submaxUlanj    ganglion   (fig.   23,  ^   resembles  the   other 
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ganglia  connected  witli  tlie  three  tnuikg  of  tlie  fifth  n*rve, 
cominiinicBtes  with  nensorj',  motory,  nnd  ajnnpatliptie  nervei 
)D  gmaller  in  size  tlinn  tlie  lendculnr  fi^glion,  ih  i 
ratlier  red,  and  in  plnred  ahove  the  deep  process  of  the  submaxil- 
lary gland.  Offei'ts  (irocced  upwards  t<i  connect  it  with  other 
nerves  ;  and  from  tlii'  lower  pnrt  arise  the  branches  to  the 
adjacent  Btntctnrcs. 

Cotmeclioa   icilli   ii'itm — rmU.     Two   or  Ihrcp  brancliea,   in  the 
fonn  of  loopH,  pass  from  tlie  gnTiglion  to  tlie  giistatoiy  nerve. 


At  the  postt-'rior  part  tin-  gaiiglicm  iit  fiirllicr  joined  by  an  offset 
from  tho  chorda  tj'iu)mi)i  (of  llic  facial  nt-nx)  which  lies  in  con- 
tact with  the  giistaton'.  And  its  synipalhctif  branch  comes  from 
tJie  nerves  around  the  facial  artery, 

Branehei.  i"roiii  the  lower  part  of  the  nauKlion  five  or  six 
branches  descend  lo  the  KiiljKt.inee  of  thi'  Hubinaxillary  gland ; 
and  from  the  anterior  jiart  other  filauients  are  funiiahed  to  the 
raucous  niemhrane  of  tlii'  month  and  the  Whartonian  duct. 

Chorda  lynqmni.  Joiiiinf;  the  gaalatoiy  al«jve  by  fibrils  (p,  92), 
it  ia  applied  to  the  hnek  of  thai  nerve  till  near  the  tongue,  and 
can  be  easily  8e])arated  from  it  ;  but  beyond  that  point  it  entera 
amODgBt  the  fibres  of  the  gLLstatorj-  ner\*c  and  in  conveyed  to  the 
tongue.  Near  the  Knhm.isillar}'  ginnd  an  offset  is  sent  to  the 
submaxillary  ganglion. 

*  Deep  view  of  the  sii1>iuaxillai;  region  (UliistratioBB  of  DiBWctian*). 
Mvria :  i.  Oenio.hyo-gloBsus.  a.  Genio-hyoideua.  c.  IIto-kIiimiu-  n.  Blylo- 
gloeaiu.  I,  Mylo-liyoideiiH  rellecl«d,  u.  StjlD-byniiieua.  i.  Yo^Mnar  b«ll]t 
at  digutricua.  Ktrcet  •  1.  tiiititatorj'.  i.  SubmaxilJnry  gaaglian.  S,  Wbar- 
ton'i  docli.  1,  OlossO'iiLnr.rngea]  ncrre.  6,  Hypo-glossal.  7.  Uppu  Isrjn- 
geal.  The  lingual  arteiy  nuaifieii  ja  tliia  region,  lying  by  the  Ride  «f  tl>« 
hypogloval  nerve  :  the  ranine  oflseb  it  marked  vith  9. 
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The  HYPO-GLOSSAL  OF  NINTH  NERVE  (fig.  23,  *)  in  the  submaxillary  Ninth 
region   lies  on  the  hyo-glossus  muscle,  being  concealed  by  tlie  tween  the 
mylo-hyoideus  :   but  at  the  inner   border  of  the  hyo-glossus  it  J^^^fjJ 
enters  the  fibres  of  the  genio-hyo-glossus,  and  is  continued  along 
the  middle  line  of  the  tongue  to  the  tip. 

Branches.  Ou  the  hyo-glossus  the  ninth  nerve  furnishes  branches  lt«  bnmchea 
^to  the  muscles  of  the  submaxillary  region,  except  the  mylo-hyoid  mojMles 
and   the  digastric,  viz.,  to  the  hyo-glossus,  stylo-glossus,  genio- 
hyoideus,  and  genio-hyo-glossus.    Further,  some  ofkets  communi- 
•cate  with  the  gustatory  nerve  on  the  hyo-glossus. 

Along  the  middle  of  the  tongue  the  nerve  sends  upwards  long  J^d  the 
filaments  which  supply  the  muscular  structure,  and  communicate 
*witli  the  gustatory  nerve. 

The  glossO'pharyngeal  cranial  nerve  (fig.  23,  *),  issuing  between  Gloeso-pha- 
'the  two  carotid  arteries,  courses  over  the  stylo-pharyngeus  and  J^SbT 
the  middle  constrictor  of  the  pharynx,  and  ends  under  the  hyo- 
:glos8U8   in   branches   for  the    tongue.      See   Disskction   op   the 
Tongue. 

The  duct  of  iJie  submaxillanj  gland  (fig.  23, 3),  Wharton's  duct,  Wharton'g 
issues  from  the  deep  part  of  the  glandular  mass  turning  round  the 
border  of  tlie  mylo-hyoid  muscle.    It  is  about  two  inches  in  length, 
and  is  directed  upwards  on  the  hyo-glossus  muscle,  and  beneatli 
the  gustatory  nerve,  to  open  on  the  side  of  the  frajnum  linguad  in  opens  by 
the  centre  of  an  eminence  :  its  opening  in  the  mouth  will  be  seen  ungme. 
if  a  bristle  be  passed  along  it.    The  duct  has  a  thin  wall,  and 
consists  externally  of  a  fibrous  layer  with  much  elastic  tissue  and        / 
a  few  pale  muscular  fibres,  and  internally  of  a  mucous  lining  with 
flattened  epithelium. 

The  deep  part  of  the  submaxillary  gland  extends  along  the 
aide  of  the  duct,  reacliing,  in  some  instances,  the  sublingual  gland. 

The  sublingual  gland  (fig.  23,  ^)  is  somewhat  of  the  shape  of  an  Snblingnal 
almond,  and  the  longest  measurement,  wliich  is  about  one  inch  and  Seneatif 
a  lialf ,  is  directed  backwards.    It  is  situate  beneath  the  anterior  tongue. 
part  of  the  tongue,  in  contact  with  the  inner  surface  of  the  lower 
jaw,  and  close  to  the  symphysis.    Separated  from  the  cavity  of 
the  mouth  by  the  mucous  membrane,  the  gland  is  prolonged  across 
the  upper  border  of  the  genio-hyo-glossus  muscle,  so  as  to  touch 
the  one  of  the  opposite  side. 

The  sublingtial  is  an  aggregation  of  small  glandular  masses,  structniv. 
•each  being  provided  with  a  separate  duct  (Henle).    The  ducts  Ducts  owca 
(ductus  Kiviuiani)  are  from  ten  to  eighteen  hi  number.    Some  of  °  "*®^"*- 
them  open  beneath  the  tongue  along  a  crescent-shaped  fold  of 
the  mucous  membrane,  and  others  join  the  Whartonian  duct ;  one 
•r  more  form  a  larger  tube,  which  either  joins  that  duct  or  opens 
'i:ear  it. 
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6UPEEI0R  MAXILLARY   NERVE   AND   VESSELS. 

XHratioru.  The  studont  may  examine  next  the  rigiit  orbit,  and 
the  remnining  tnmk,  auperior  maxillaiy  of  the  fifth  nerre. 
t       Snppoeing  the  right  orhit  to  be  mitouched,  tha  stndent  may  vary 
hia  former  examination  of  the  left  cavity  (p.  39)  by  diBaecttng  it 
from  the  onter  side. 

Diuectum.  For  this  purpose  divide  the  margin  of  the  orbit  wit]> 
a  saw  through  the  HUpra-orhital  notcli,  and  the  roof  with  &  chiaet 
back  to  the  sphenoidal  fissure.  Cut  also  with  a  chisel  (from  the 
innde)  along  the  middle  fossa  of  the  hose  of  the  skull  from  the 
sphenoidal  fiasnre  in  front  to  the  foramen  spinosum  beliind,  and 
ODtmde  the  line  of  the  foramen  rotundum  and  foramen  ovale.  The 
dde  of  the  skull  is  next  to  be  sawn  vertically  in  &ont  of  the 
petrouB  port  of  the  temporal  bone,  so  that  the  incision  shall  end  at 
the  posterior  extremily  of  the  cut  made  in  the  base.  Afterwards 
the  outer  wall  of  the  orbit  is  to  be  sawn  horizontally  into  the 
spheno-mazillary  fissure.  Tlie  piece  of  bone  forming  part  of  the 
cranium  and  orbit  is  sow  loose,  and  is  to  he  removed  with  the 
temporal  muscle.  If  the  part  of  the  roof  of  the  orbit,  which  is 
left,  should  interfere  with  the  sight  of  the  contents  of  the  cavity, 
let  it  be  taken  away  with  n  bone-forceps. 

The  description  of  the  orbit  (p.  40)  will  acrve  in  a  general  way 
for  the  right  cavity. 

The  superior  maxillary  division  of  the  fifth  nerve,  in  its  conrse 
to  the  face,  occupies  succesaively  the  skull,  the  spheno-maxillary 
fossa,  and  the  in&a-orbital  canal. 

Tlie  beginning  of  the  nerve  in  the  cranium  has  been  already 
demouHtrated  (p.  17). 

Ditgecticn.  In  the  spheno- maxillary  fossa  the  nerve  can  be  partly 
*-  seen  by  the  dissection  already  made  for  the  orbit,  and  its  exposure 
here  will  be  completed  by  removing  the  fat,  and  cutting  away 
some  of  the  wing  of  the  sphenoid  bone,  so  as  to  leave  only  au 
osseous  ring  round  the  nerve  at  its  exit  from  tlie  skull.  In  the 
fossa  tlie  student  seeks  the  following  offsets, — the  orbital  branch 
entering  the  cavi^  of  the  orbit  ;  branches  to  Meckel's  ganglion 
which  descend  in  the  fosBO  ;  and  a  dental  branch  along  the  back 
of  the  upper  jaw. 

To  follow  onwards  the  nerve  in  the  floor  of  the  orbit,  the  con- 
tents of  the  cavity  having  been  taken  away,  the  bony  canal  in 
which  it  lies  must  be  opened  to  the  face.  Near  the  front  of  the 
orbit  the  anterior  dentiJ  branch  is  to  be  traced  downwards  for 
some  distance  in  the  bone,  Tlic  infraorbital  vesaels  are  prepared 
with  the  nerve. 

The  SUPERIOR  MAXILLARY  NERVE  (fig.  24)  commences  in  the  Gas- 
'  serian  ganglion  (p.  16),  and  leaves  the  cranium  by  the  foramca 
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TOtandmn.  The  conrse  of  the  nerve  u  almost  straight  to  the  face, 
WTOBB  the  apbeno'inaxillary  foaaa,  and  along  the  orbital  plat«  o{ 
the  miperior  maxilla  and  the  infraorbitAl  canal.  Issuing  from  the 
canal  by  the  infraorbital  foramen,  it  is  concealed  by  the  elevator 
of  the  upper  lip,  and  ends  in  branches  to  the  eyelid,  nose,  and 
upper  lip  : — 

a.  The  orbUaJ  branch  {')  arises  in  the  spheno-mazillaiy  foesa, 
and  entering  the  orbit,  divides  into  malar  and  temporal  branches 
(p.  50). 

h.  The  tpheno-paJatine  branches  (*)  descend  from  the  nerve  in 
the  fossa,  and  supply  the  nose  and  tlie  palate  ;  they  are  connected 
with  Meckel's  ganglion,  and  will  be  dissected  with  it  (Section  14). 

e.  A  posterior  dental  branch  (*)  leaves  the  nerve  near  the  upper 
jaw.    It  enters  a  canal  in  the  maxilla,  and  supplies  branches  to 

■Big.2L' 


the  molar  teeth  and  the  Ibiing  membrane  of  the  antrum  ;  it  joins 
the  anterior  dental  branch  near  the  teeth.  Before  entering  the 
canal  it  furnishes  one  or  more  ofEsets  to  the  game  and  the  buc- 
rinator  muscle. 

d.  Tlie  anterior  dental  hranch  (')  quits  the  nerve  trunk  in  the  t>> 
floor  of  the  orbit,  and  descends  to  the  anterior  teeth  in  a  special 
canal  in  front  of  the  antrum  :  it  is  distributed  by  two  branches. 
One  (inner)  gives  nerves  to  the  incisor  and  canine  teeth,  and 
fumidtes  one  or  two  filaments  to  the  lower  meatus  of  the  nose  ; 
the  otiier  (outer)  ends  by  supplying  the  bicuspid  teeth. 

e.  Before  the  trunk  ends  in  the  facial  branches,  it  aupplies  a  Bi 
-small  palpebral  oSset  to  Uie  lower  eyelid  ;  this  is  directed  upwards  '^ 
io  the  bd  in  a  groove  in  the  margin  of  the  orbit. 

/.  Infraorbital  or  faeial  braneke*  O-     These   are  larger  than  Id 

*  Kagrun  of  the  upper  maiiUar;  nerve  and  ita  biancliei.     2.  ^onk  of 
the  nans  iMriag  the  Qasserian  gaaglion.     3.   SphGDO-palatiae  bmncbca. 
'  r  branch.     B.  Poaterior  dental  nerves.     B.  Anterior  dental. 
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the  other  offsets  of  the  nerve,  and   form  its  terminal  ramifica> 

join  facisl     tioiis.    Some  incline  inwards  to  the  side  of  the  nose,  and  the  rest 

S^piy*th«    descend  to  the  upper  lip.     Near  the  orbit  they  are  crossed  by. 
branches  of  the  facial  nerve  (fig.  9,  **),  with  which  they  commmii- 

nose  cate,  the  whole  forming  the  infraorbital  plexus  (p.  38). 

g.  Tlie  branches  for  the  side  of  the  nose  supply  the  muscular  and. 

and  npper     tegumentaiy  structures. 

^P*  A.  The  branches  for  the  upper  lip  are  three  or  four  in  number,, 

which  divide  as  they  descend,  and  are  distributed  cliiefly  to  the 
surfaces  of  the  lip,  though  they  supply  as  well  the  muscles  and  the 

Infraorbital  labial  glands. 

"^^  The  infraorbital  artery  is  a  branch  of  the  internal  maxillary, 

(p.  89).  Taking  the  coiu^e  of  the  nerve  through  the  infraorbital 
canal,  the  vessel  appears  in  the  face  beneath  the  elevator  muscle, 
of  tlie  upper  lip ;  and  it  ends  in  branches,  which  are  distributed, 

ends  in         like  those  of  the  nerve,  to  the  parts  between  the  eye  and  mouth. 

*«?«;  Ijj  ^q  face  its  branches  anastomose  with  the  facial  and  buccal 

orbTt^  ®*  ***  arteries.     In  the  canal  in  the  maxilla  the  artery  furnishes  branches  • 

and  one  to     to  the  orbit. 

?^*gj^*^'  Another  branch,  anterior  dental^  runs  with  the  nerve  of  the  same 

name,  and  supplies  the  incisor  and  canine  teeth  :  this  gives  ofi&)ets 
to  the  antrum  of  the  maxilla,  and  near  the  teeth  it  anastomoses 

Infraorbital  with  the  posterior  dental  artery. 

^*  *  ^    Tlie  veiny  accompanying  the  artery,  communicates  in  front  with 

the  facial  vein ;  and  terminates'behind  in  a  plexus  of  veins  (alveolar) 
corresponding  with  the  ofEsets  of  the  internal  maxillor}'  artery  in 
the  spheno-maxillary  fossa. 


Section  IX. 

DEEP  VESSELS  AND  NERVES  OF  THE  NECK. 

^  d?  ^  *^"      ^^  *^"®   Section  are  included  the  deepest  styloid  muscle,  the 
internal   carotid   and   ascending    pharyngeal    arteries,   and   some 
cranial  and  sympathetic  nerves. 
Position  of       Position,    The  position  of  the  part  is  to  remain  as  before,  viz., , 

the  neck  is  to  be  fixed  over  a  small  block. 
Dissection        Dissection,     To  see  the  stylo-pharygeus  muscle,  the   posterior 
pharyngeus]  helly  of  the  digastric,  and  the  stylo-hyoid  muscle,  should  be  de- 
tached from  their  origin  and  thrown  down.     The  trunk  of  the 
external   carotid  artery  is  to  be  removed  by  cutting  it  through 
where  the  hypoglossal  nerve  crosses  it,  and   by  dividing  those 
branches  of  it  that  have  been  already  examined  ;  the  veins  ac- 
and  glosso-   companying  the  arteries  are  to  be  taken  away.    In  cleaning  tlm 
Serve!"         surface  of  the  stylo-pharyngeus  muscle,  the  glosso-pharyngeal  nerve 
and  its  branches,  and  the  stylo-hyoid  ligament  may  be  prepared. 
The  side  of  the  jaw  is  to  be  drawn  forwards  on  the  face. 
Stylo-  The    fiTYLO-PHABYNGEUS    MUSCLE    (levator    pharyngis    extenius)' 

pnaiTDgens.  ^.^.^jjiijjgg  ^^  other  styloid  muscles  in  its  elongated  form.     The 
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fibres  arise  from  the  root  of   the  styloid  process  on  the  inner  OrigiiL 
surface,  and  descend  between  tlie  superior  and  middle  constrictors 
to  be  vuerted  partly  into  the  pharynx,  and  partly  into  tlie  upper  Inaertlon. 
border  (hinder  border,  Merkel  ^)  of  the  thyroid  cartilage. 

The  muscle  lies  below  the  stylo-glossiis,  and  between  the  carotid  is  between 
arteries ;  and  the  glosso-pharyngeal  nerve  turns  over  the  lower  part  Steriea. 
of  its  fleshy  belly. 

Action,    It  elevates  and  draws  outwards  the  part  of  the  pharynx  Use. 
above  the  hyoid  bone,  making  the  tube  ready  for  the  reception  of 
the  morsel  to  be  swallowed.    From  its  attachment  to  the  thyroid 
cartilage  it  will  raise  the  laryiix ;  and  by  its  position  it  will  control 
the  movement  foi-wards  of  the  air  tube. 

The  ttylo-hyoid  ligament  is  a  fibrous  band,  wliich  extends  from  Stylo>hyoid 
the  tip  of  the  styloid  process  to  the  small  comu  of  the  os  hyoides.  ^*»""^* 
Its   position  is  between  the  stylo-glossus    and   stylo-pharyngeus  ofpreceiU^ 
muscles,  and  over  the  uitemal  carotid  artery  ;  whilst  the  lower  ^' 
end  is  placed  beneath  the  hyo-glossus  muscle.     To  the  posterior 
border  the  middle  constrictor  muscle  is  attached   below.     It  is 
frequently  cartilaginous  or  osseous  m  part  of,  or  in  all  its  extent. 
Occasionally  a  slip  of  fleshy  hbres  is  continued  along  it. 

The  INTERNAL  CAROTii)  ARTERY  suppHcs  parts  within  the  head,  intenuii 
▼is.,  the  brain,  the  eye  and  orbit,  and  the  nose ;  and  takes  a  circuit-  Sicw? 
oos  course  through  and  along  the  base  of  the  skull  before  it  termi- 
naies  in  the  brain. 

The  arterial  trunk  hi  the  cranium,  and  its  offset  to  the  orbit.  Some  parts 
have  been  already  examuied ;  but  the  portion  in  the  neck  and  the  seen.  ^ 
temporal  bone  remains  to  be  dissected.    The  branches  of  the  carotid 
to  the  brain  are  examined  with  the  encephalon. 

Distectioru  For  tlie  display  of  the  cervical  part  of  the  artery  Dissection 
(&g.  26)  there  is  now  but  little  dissection  required.  By  detaching  the^^k ;  ** 
the  styloid  process  at  the  root,  and  tlirowiiig  it  with  its  muscles  to 
the  middle  line,  the  internal  carotid  ailery  and  the  jugular  vein 
may  be  followed  upwards  to  the  skull.  Only  a  dense  fascia 
conceals  them,  but  this  is  to  be  taken  away  carefully,  so  that  the 
branches  of  the  ner^•e8  may  not  be  injured. 

In  the  fascia,  and  directed  inwards  over  the  artery,  seek  the  and  cranial 
gloaso-pharyngeal  nerve  and  its  branches  near  the  skull,  and  the  ^^^^  '• 
snail  pharyngeal  branch  of  the  vagus  lower  down  ;  still  lower,  the 
loperior  laryngeal  branch  of  the  vagus,  with  its  external  laryngeal 
oibet  crossing  beneath  the  carotid.  Between  the  vein  and  artery, 
close  to  the  skull,  will  be  found  the  vagus,  liypo-glossal,  and  sym- 
pathetic nerves  ;  and  crossing  backwards,  over  or  under  the  vein, 
tlie  spinal  accessory  nerve.  External  to  the  vessels  a  loop  of  the 
fint  and  second  cen^ical  nerves  over  the  transverse  process  of  the 
itlas  is  to  be  defined  ;  and  from  it  branches  of  communication  are 
to  be  traced  to  the  large  ganglion  of  the  sympathetic  beneath  the 
•rteiy,  and  to  the  vagus  and  hypoglossal  nerves.     Ascending  to 

*  Aaaiomie  imd  Phisiolo^e  des  Menschlichen  Stimm  und  Sprach  Organs. 
^p^b  1967.     Ton  Dr.  Merkel 
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the  other  o&eta  of  the  nerve,  and   form  its  terminal  raniiiica— 

joinfsciii     tioiis.    Some  incline  inwards  to  the  side  of  the  nose,  and  the  net 

g^'i'j'J^    descend  to  the  upper  lip.     Near  the  orbit  they  are  crossed  by. 
brGiichea  of  the  facial  nerve  (fig.  S,  "),  with  which  they  coniinimi- 

I1080  cate,  the  whole  forming  the  ia/raorlntal  pUj:iu  (p.  38). 

g.  Tlio  IxxoKhei  for  the  gale  of  the  note  supply  the  muscular  aud^ 

and  nppn     tegumentary  ittructiircB. 

"P'  A.  The  brancheM  for  the  vpper  Up  are  three  or  four  in  nimibcr, 

which  divide  as  they  descend,  and  are  distributed  diiefly  to  the 
surfaces  of  the  lip,  though  they  supply  as  well  the  muscles  and  the 

luftnorbit^  labial  glands. 

"*"'  The  infraorintal  artery  is  a  brancli  of  the  mtcmal  maxillaiy. 

(p.  89).  Taking  tlie  course  of  the  nerve  tluuu^  the  infraorbital 
canal,  the  vessel  apftears  in  the  face  beneath  the  elevator  muscle, 
of  tlie  upper  lip  ;  and  it  ends  in  branches,  which  are  diatiibut^l, 

mdi  Iq         like  those  of  the  nerve,  to  the  parts  between  the  eye  and  mouth. 

^™'  In  the  face  its  brani-hes  anastomose  with  the  facial  and  buccal 

hMiohej  to  ^[^tgj^pa^     j;„  (dg  cnnal  in  the  maxilla  the  arteiy  furnishes  branches 

uid  one  to      to  the  orbit, 

interigr  Another  branch,  anUrior  denial,  runs  with  tlie  nerve  of  the  same 

name,  and  supplies  the  incisor  and  conine  teeth  :  this  gives  offsets 
to  the  antrum  of  the  maxilla,  and  near  the  teeth  it  anastomoses 

Infraorbtul  with  the  posterior  dental  artery. 

*'  ^    >P]jg  P^-jj^  accompanying  the  artery,  communicates  in  front  with 

the  facial  vein ;  and  tcmiinateB'bebind  in  a  plexus  of  veins  (alveolar)  - 
corresponding  with  the  offsets  of  the  internal  maxillaiy  artery  in 
the  spheno-maxillaiy  fossa. 


DEEP  VESSELS  AND  NEBVE3  OF  THE  KECK: 

^^J^*"^  In  this  Section  ore  included  the  deepest  styloid  muscle,  the 
internal  carotid  and  ascending  pharyngeal  arteries,  and  somu 
cranial  and  sympathetic  nerves. 

PiMlUon  of  Pontimi.  The  position  of  the  port  is  to  remain  as  before,  viz., . 
the  neck  is  to  be  fiied  over  a  small  block. 

DiiwctJon        Duteetion.     To  see  the  atylo-pliarj-geus  muscle,  tlie   posterior 

iihuyng^  belly  of  the  digastric,  and  the  stylohyoid  muscle,  sliould  be  de- 
tached from  their  origin  and  thrown  down.  Tlie  trunk  of  the 
external  carotid  artery  is  to  be  removed  by  cutting  it  through 
where  the  hypoglossal  nerve  crosses  it,  and  by  dividing  those 
branches  of   it  that  have  been   already  examined  ;  the  veins  oc- 

udgloBo-    companying  the  arteries  are  to  be  taken   away.     In  cleaning  t ha 

SrU''**^  surface  of  the  stylo-pharyngeus  muscle,  the  glosso-pharyngeai  nen'e 
and  its  branches,  and  the  atylo-hyoid  ligament  may  be  prepared. 
The  side  of  the  jaw  is  to  be  drawn  forwards  on  the  face. 

^^iuwiu       ^*   smx>-PHAHTOaEus    Mi'SCLE    (levator    pharyngis    estemus) . 

pbMjngmu.  ,gggmij]gg  j],^  other  styloid  muscles  in  its  elongated  form.    The 
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fibres   arise   from    the    root   of    clie   styloid    proeess   on    the   inner  Origin. 
surface,  and  descend  between  the  superior  and  middle  constrictors 
to  be  tMerUd  partly  into  the  pharynx,  and  partly  into  the  upper  insertion. 
border  (hinder  border,  Merkel  ^)  of  the  thyroid  cartilage. 

The  muscle  lies  below  the  stylo-glossus,  and  between  the  carotid  is  between 
arteries ;  and  the  glosso-pharyngeal  nerve  turns  over  the  lower  part  ^rteri^. 
of  its  fleshy  belly. 

Action,    It  elevates  and  draws  outwards  the  part  of  the  pharynx  Use. 
above  the  hyoid  bone,  making  the  tube  ready  for  the  reception  of 
the  morsel  to  be  swallowed.    From  its  attachment  to  the  thyroid 
cartilage  it  will  raise  the  larynx  ;  and  by  its  position  it  will  control 
the  movement  forwards  of  the  air  tube. 

The  stylO'hyoid  ligament  is  a  fibrous  bond,  which  extends  from  Stylo-hyoid 
the  tip  of  the  styloid  process  to  the  small  comu  of  the  os  hyoides.  *«""®°' 
Its   position  is  between  the  stj-lo-glossus    and   stylo-pharyngeus  ofpreced-^ 
muscles,  and  over  the  internal  carotid  artery  ;  whilst  the  lower  *^- 
end  is  placed  beneath  the  hyo-glossus  muscle.    To  the  posterior 
border  the  middle  constrictor  muscle  is  attached   below.     It  is 
frequently  cartilaginous  or  osseous  in  part  of,  or  in  all  its  extent. 
Occasionally  a  slip  of  Henhy  iibres  is  continued  along  it. 

The   INTERNAL   CAROIID    ARTERY  supplies   parts  within   the   head,  internal 

viz.,  the  brain,  the  eye  and  orbit,  and  the  nose ;  and  takes  a  circuit-  Stcl^. 
cos  course  through  and  along  the  base  of  the  skull  before  it  termi- 
Dates  in  the  brain. 

The  arterial  trunk  in  the  cranium,  and  its  offset  to  the  orbit.  Some  porta 
have  been  already  examined ;  but  the  portion  in  the  neck  and  the  geen.  ^ 
temporal  bone  remains  to  be  dissected.    The  branches  of  the  carotid 
to  the  brain  are  examined  with  tlie  encephalon. 

Dissection,  For  the  display  of  the  cer\'ical  part  of  the  artery  Dlwection 
(fig.  26)  there  is  now  but  little  disseetion  required.  By  detaching  the^^k ;  ^ 
the  styloid  process  at  the  root,  and  thro>\'ing  it  with  its  muscles  to 
the  middle  line,  the  internal  carotid  artery  and  the  jugular  vein 
may  be  followed  upwards  to  the  skull.  Only  a  dense  fascia 
conceals  them,  but  tliis  is  to  be  taken  away  carefully,  so  that  the 
branches  of  the  nerves  may  not  be  injured. 

In  the  fascia,  and  directed  inwards  over  the  artery,  seek  the  and  cranial 
glosso-pharyngeal  nerve  and  its  branches  near  tlie  skull,  and  the  °®"^^ » 
small  pharyngeal  branch  of  tlie  vagus  lower  down  ;  still  lower,  the 
saperior  laryngeal  branch  of  the  vagus,  with  its  external  laryngeal 
ofEset  crossing  beneath  the  carotid.  Between  the  vein  and  artery, 
close  to  the  skull,  will  be  found  the  vagus,  hypo-glossal,  and  sym- 
pathetic nerves  ;  and  crossing  backwards,  over  or  under  the  vein, 
the  spinal  accessory  nerve.  External  to  the  vessels  a  loop  of  the 
first  and  second  cervical  nerves  over  the  transverse  process  of  the 
atlas  is  to  be  defined  ;  and  from  it  brimches  of  conmiunication  are 
to  be  tralced  to  tlie  large  ganglion  of  the  sympathetic  beneath  the 
arteiy,  and  to  the  vagus  and  hypoglossal  nerves.     Ascending  to 

*  Anatomie  und  Fhisiologie  des  Menschlichcn  Stimm  nnd  Sprach  Organs. 
1857.    Ton  Dr.  Merkel. 
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the  cranium,  on  the  inner  side  of  the  carotid,  tlie  ascending 
pharyngeal  artery  will  be  met  with. 

To  open  the  carotid  canal  in  the  temporal  bone,  and  to  follow 
the  contained  artery  into  the  cranium,  make  a  cut  along  the  side 
of  the  skull  in  the  following  manner :  the  saw  being  placed  beneath 
the  mastoid  process,  cut  forwards  to  the  foramen  spinosum  in  the 
wing  of  the  sphenoid  bone  (to  which  spot  the  side  of  the  skull 
has  been  already  taken  away),  and  let  the  instrument  be  directed 
through  the  stylo-mastoid  foramen  and  the  root  of  the  styloid 
process,  but  rather  external  to  the  jugular  foramen  and  the  carotid 
canal.  When  the  piece  of  bone  has  been  detached,  the  carotid 
canal  may  be  opened  with  the  bone  forceps. 

In  cleaning  the  artery  in  the  canal,  large  and  rather  red  branches 
of  the  superior  cervical  ganglion  of  the  sjnnpathetic  will  be  found 
on  it ;  and  in  a  fresh  part  two  small  filaments  may  be  recognised 
with  care,— one  from  Jacobson's  nervT,  joining  the  sympathetic  at 
the  posterior  part  of  the  canal ;  the  other  from  the  vidian  nerve,  at 
the  front  of  the  canal. 

On  the  piece  of  bone  that  has  been  cut  off,  the  dissector  may 
prepare  very  readily  the  tympanum  with  its  membrane  and  chain 
of  bones,  and  the  chorda  tympani  nerve. 

Tlie  internal  carotid  arterf/  (fig.  25,  d)  springs  fi'om  the  bifurca- 
tion of  the  common  carotid  trunk.  It  extends  from  the  upper 
border  of  the  thyroid  cartilage  to  the  base  of  the  skull ;  then 
through  the  petrous  poilion  of  the  temporal  bone ;  and  lastly  along 
the  base  of  the  skull  to  the  anterior  clinoid  process,  where  it  ends 
in  branches  for  the  brain.  This  winding  course  of  the  arteiy  may 
be  divided  into  three  parts  : — one  in  the  neck,  another  in  the 
temporal  bone,  and  a  third  in  the  cranium. 

Cervical  part.  In  the  neck  the  artery  ascends  almost  vertically 
from  its  origin  to  the  carotid  canal,  and  is  in  contact  with  the 
pharynx  on  the  inner  side.  The  fine  of  the  common  carotid  arteiy 
would  mark  its  position  in  the  neck.  Its  depth  from  the  surface 
varies  like  that  of  the  external  carotid ;  and  the  digastric  muade 
may  be  taken  as  the  index  of  tliis  dift'crence.  Thus,  below  that 
muscle,  the  internal  carotid  is  overlapped  by  the  stemo-maatoid 
and  covered  by  the  common  teguments,  fascia,  and  the  platysma, 
and  is  on  the  same  level  as  the  external  carotid,  though  farther 
back.  But,  above  that  muscle,  the  vessel  is  placed  deeply  beneath 
the  external  carotid  artery  and  the  parotid  gland,  and  is  crossed  by 
the  styloid  process  and  the  stylo-pharyngeus  muscle.  Whilst  in 
the  neck  the  internal  carotid  lies  on  the  rectus  capitis  anticus  major 
muscle,  which  separates  it  from  the  vertebra}. 

Vein.  The  internal  jugular  vein  accompanies  the  arteiy,  being 
contained  in  a  sheath  with  it,  and  placed  on  the  outer  side. 

Small  vessels.  Below  the  digastric  muscle  the  occipital*  artery  is 
directed  back  over  the  carotid  ;  and  the  offset  from  it  to  the  stemo- 
mastoideus  may  run  down  on  the  carotid  trunk.  Above  the  digas- 
trie  the  posterior  auricular  vessels  cross  the  carotid. 

Nerves,  The  pneumogastric  is  contained  in  the  sheath  between 
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the  arUry  and  vein,  being  parallel  to  lliem  ■  nnd  the  sympathetic, 
also  running  longitudinally,  lies  liehiiid  the  flheath  of  the  vesaels, 
Croamng  tlie  artery  superficially,  from  below  up,  is  tlie  hypoglosaal, 


which  scuds  the  descendeus  noiii  aloiif;  it ;  next  the  small  pliorya- 
gieal  branch  of  the  vagus ;  and  lastly  tlic  glosso- pharyngeal. 
Directed  inwards  beneath  the  carotid  is   the  superior    laryngeal 

*  Deep  tcshIs  and  Nervei  of  the  Neck  (IlluHtrBtioiu  of  DiBsectioiu). 
Arttria;  a.  Subclavian  truck,  b.  Common  camtid.  r.  Externnl  cantid, 
<nt.  d.  Internal  carotid.  /.  Inferior  palatine  brancli  of  the  fucial.  g.  i%- 
ceuding  phacTngeal.  Nervei :  1.  Qlcwso-pharyngeal.  2.  Spinal  accesmy. 
3.  Pneumo-gMtric  or  tbcub.  i.  HypoglossaL  5.  Pbarjngeal  bnincfa  of  tbo 
Tagui.  «.  Dpper  laryngeal  branji  of  the  yagUH,  7.  Bit«mal  laryngeal 
branch  of  tht  last.  S.  Thyro-bvoid  branch  of  tbe  hjpoglowal.  9.  Descendena 
Doni  of  hnwglooal,  cut.  ID.  Phrenic  nerve  of  cervical  plexus.  11.  Brachial 
plexus.    Becorrent  of  the  ragna,  vincls  round  the  Babclaiian  artacj,  a. 
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nerve,  furnisliing  the  external  laryngeal  branch  ;  together  with 
pharyngeal  offsets  of  the  upper  ganglion  of  tlie  sympathetic* 
Close  to  the  skull  the  cranial  nerves  of  the  neck  are  interposed 
between  the  arterj-  and  the  vein.  Around  the  carotid  entwine 
branches  of  the  sympathetic,  and  offsets  of  the  glosso-pharyngeal 
nerve. 

Tlie  cervical  part  of  the  artery  remains  much  the  same  in  size  to 
the  end,  though  it  is  sometimes  very  tortuous  ;  and  it  usually  doe» 
not  furnish  any  branch. 

Part  in  the  temporal  hone.  In  the  carotid  canal  the  winding 
course  of  the  vessel  commences.  The  artery  first  ascends  in  front 
of  the  inner  ear  (cochlea  and  tympanum)  ;  next  it  is  directed  for- 
wards almost  horizontally  ;  and  lastly  it  turns  upwards  into  the 
cranium  opposite  the  foramen  lacerum  (basis  cranii).  Branches  of 
the  sjnnpathetic  nerve  surround  the  carotid  in  the  bone. 

Whilst  in  the  canal  the  artery'  supplies  a  small  branch  to  tlie 
cavity  of  the  tympanum. 

The  cranial  part  of  the  artery  is  described  with  the  base  of  the 
skull  (p.  19). 

Tlie  INTERNAL  JUGULAR  VEIN  is  continuous  with  the  lateral  sinus 
of  the  skull,  and  extends  from  the  foramen  jugulare  nearly  to  the 
first  rib.  At  the  lower  part  of  the  neck  it  joins  the  subclavian 
to  fonn  the  innominate  vein  (p.  71). 

As  far  as  the  thyroid  cartilage  the  vein  accompanies  the  internal 
carotid,  but  below  that  point  it  is  the  companion  to  the  common 
carotid  arteiy  ;  and  it  lies  on  the  outer  side  of  each.  Its  contiguity 
to  the  artery  is  not  equally  close  throughout,  for  near  the  skull 
there  is  a  small  interwil  between  them,  containing  the  cranial 
nerves ;  and  at  the  lower  i)art  of  the  neck  there  is  a  still  larger 
intervenhig  space,  hi  wliich  the  pneumogastric  nerve  with  its  cardiac 
branch  is  found. 

The  size  of  the  upper  part  of  the  vein  remains  much  the  same* 
till  near  the  os  hyoides,  where  it  is  suddenly  increased  by  the  addi- 
tion of  tliose  branches  of  the  head  and  neck,  corresponding  with, 
branches  of  the  external  carotid  artery,  which  do  not  join  the  ex- 
ternal jugular  vein.^  Its  lower  dilatation  and  its  valves  have  beea 
before  referred  to  (p.  75). 

Tlie  following  branches  open  into  the  internal  jugular,  viz.  the 
facial,  lingual,  thyroid  (superior),  occipital,  and  pharyngeal  ;  and 
at  the  lower  part  of  the  neck  it  receives  the  middle  thyroid  vein. 

The  ascending  2fh(iryngeal  artery  (fig.  25,  g)  is  a  long  slender 
branch  of  the  external  carotid,  which  arises  near  the  commence- 
ment of  that  vessel.  Directed  upwards  on  the  spinal  column  be- 
tween the  internal  carotid  and  the  phar}^'nx,  the  artery  becomes 
tortuous  near  the  skull,  and  enters  the  pharynx  above  the  upper 
constiictor  to  end  in  the  soft  palate.     In  the  neck  the  artery  gives. 


*  Sometimes  the  term  interned  cephalic  is  applied  to  the  vein  between  the 
skull  and  the  fayoid  bone  ;  and  the  name  internal  jugular,  to  the  part  below 
th&t  bone  and  tlie  junction  of  its  large  branches. 
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some  small  offsets  to  the  surrounding  parts,  viz.  tlie  muscles  on  the 
vertebne,  the  nerves,  and  the  lymphatic  glands. 

A  meningeal   bratich  enters  the  cranium  through  the  foramen  a  branch  to 
lacerum  (basis  cranii),  and  is  distributed  in  the  dura  mater  of  the  "^^^^^^^s*^' 
middle  fossa  of  the  skull ;   this  is  seldom  seen  in  the  cranium 
because  it  is  but  rarely  injected. 

The  palatine  branch,  which  is  larger  than  the  preceding,  divides  in  and  ends  iu. 
the  pharynx  into  two  main  pieces,  wluch  are  directed  across  the  fore  J*^**'* 
part  of  itie  palate  beneath  the  mucous  membrane,  and  form  arches 
with  like  branches  of  the  opposite  side ;  one  of  these  is  near  the 
iq>per,  and  the  other  near  the  lower  edge  of  the  soft  palate.^  The 
sixe  of  the  palatine  artery  depends  upon  tliat  of  the  inferior  palatine 
branch  of  the  facial  artery. 

Pharyngeal  branches.  Other  small  arteries  ramify  in  the  upper  Pharyngeal 
constrictor,  the  Eustacliian  tube,  the  back  of  the  soft  palate,  and    '*"*^*"^** 
tiie  tonsil. 

The  vein  accompanying  the  pharyngeal  artery  receives  branches  ita  vciu. 
from   the  cranium,  the  palate,  and  the  i)liarynx,  and  ends  in  the 
internal  jugular  vein. 

Distecdon  of  ilie  aanial  nerves  in  ike  neck.  By  the  time  this  stage  DirectinnM 
of  the  dissection  has  been  arrived  at,  the  condition  of  the  parts  will  eShtl"'^"^ 
not  permit  the  tracing  of  the  very  mmute  filaments  of  the  cranial  nerve. 
nerves  in  the  foramen  jugulare  of  the  skull ;  and  all  the  paragraphs 
marked  with  an  asterink  are  therefore  to  be  omitted  for  the  present. 
Afterwards,  if  a  fresh  piece  of  the  skull  can  bo  obtained,  in  which  the 
bone  has  been  softened  by  acid,  and  the  nerves  hardened  ui  spirit, 
the  examination  of  the  branches  now  passed  over  may  be  made. 

®  In  the  foramen  lacerum  (fig.  2G).    Supposing  the  dissection  of  I>Ilwection^ 
the  internal  carotid  to  be  carried  out  as  it  is  described  at  page  104,  ju^jur 
let  the  student  cut  across  with  care  the  jugular  vein  near  the  skull.  fora"»cn. 
Let  him  then  remove  bit  by  bit  with  the  bone  forceps,  or  with  a 
scalpel  if  the  part  has  been  softened,  the  ring  of  bone  which  bounds 
externaUy  the  jugular  foramen,  proceeding  as  far  forwards  as  the 
osseous  crest  between  that  foramen  and  the  carotid  canal.    Between 
the  bone  and  the  coat  of  the  jugular  veui,  the  small  auricular  branch 
of  the  pnenmo-gastric  nerve  is  to  be  f  omid  ;  it  is  directed  backwards 
to  an  aperture  near  the  styloid  process. 

*  Trace  then  the  spinal   accessory   and  pneiuno-gastric  nerves  Follow 
through  the  aperture,  by  openuig  the  fibrous  sheath  around  them.  Jory^iJS"^*^** 
Tmo  parts,  large  and  small,  of  the  spinal  accessory  nerve  should  pneuuui- 
be  defined ;  the  latter  is  to  be  shown  joining  a  gangUon  on  the  *****    ^ ' 
Tigus,  and  applying  itself  to  the  tnink  of  that  nerve.    A  commu- 
nication between  the  two  parts  of  the  spinal  accessory  is  to  be 
fimnd.    On  the  pneiuno-gastric  is  a  small  well-marked  ganglion, 
from  which  the  auricular  branch  before  referred  to  takes  origin ; 
nd  from  the  ganglion  filaments  are  to  be  sought  passing  to  the 
■nailer  portion  of  the  spmal  accessory  nerve,  and  to  the  ascending 
^nnch  of  the  upper  cervical  ganglion  of  the  sympathetic. 

*  The  Aaatomy  of  the  Arteries.    Bj  B.  Quaio,  F.E.S.,  p.  110. 
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®  Next  follow  the  glosso-pharyngeal  nerve  through  the  fore  part 
of  the  foramen,  and  take  away  any  bone  that  overhangs  it.  Thu 
nerve  presents  two  ganglia  as  it  passes  from  the  skull  (fig.  26) :  one 
(jugular),  which  is  scarcely  to  be  perceived,  near  the  upper  part  of 
the  tube  of  membrane  containing  it ;  the  other,  much  larger  (petrous), 
is  situate  at  the  lower  border  of  the  petrous  portion  of  the  temporal 
bone.  From  the  lower  one,  seek  the  small  nerve  of  Jacobson,  whidi 
enters  an  aperture  in  the  crest  of  bone  between  the  jugular  foramen 
and  the  carotid  canal ;  and  another  filament  of  communication  with 
the  ganglion  of  the  sympathetic.  Sometimes  the  dissector  will  be 
able  to  find  a  filament  from  the  lower  ganglion  to  join  the  auricu- 
lar branch  of  the  pneiuno-gastric  ;  and  another  to  end  in  the  upper 
ganglion  of  the  pneumo-gastric  nerve. 

Below  the  foramen  of  exit  from  the  skull,  the  cranial  nerves  have 
been  greatly  denuded  by  the  dissection  of  tlie  internal  carotid 
(fig.  25)  ;  but  tlie  intercommunications  of  the  vagus,  hypo-glossal, 
sympathetic,  and  first  two  spinal  nerves  near  the  skull,  are  to  be 
traced  out  more  completel3\ 

Tlie  larger  part  of  the  spinal  accessory  has  been  sufficiently  laid 
bare  already  ;  but  its  small  piece  is  to  be  traced  to  the  vagus,  close 
to  the  skull,  and  onwards  by  the  side  of  that  tnmk. 

The  chief  part  of  the  glosso-pharyngeal  has  been  also  dissected ; 

•  but  the  offsets  on  tlie  carotid,  and  others  to  join  the  pharyngeal 

branch  of  the  vagus  and  the  pharyngeal  plexus  are  to  be  displayed. 

On  the  pneumo-gastric  triuik  the  student  should  define  an  enlarge^ 
ment  close  to  the  skull  (ganglion  of  the  trunk)  to  wliich  the  hypo- 
glossal nerve  is  intimately  united.  From  the  ganglion  proceed  two 
branches  (pharyngeal  and  laryngeal),  which  are  to  be  traced  to  the 
parts  indicated  by  their  names,  especially  the  first  which  enters  the 
pharyngeal  plexus.  The  task  of  disentangling  the  ramifications  of 
the  branch  of  the  vagus,  and  those  of  the  glosso-pharyngeal  and 
sympathetic  in  the  plexus,  is  by  no  means  easy,  in  consequence  of 
the  dense  tissue  in  which  they  are  contained.  Two  or  more  cardiac 
offsets  of  the  vagus,  one  at  the  upper  and  another  at  the  lower  part 
of  the  neck,  may  be  recognised  readily.  Lastly  the  dissector  may 
prepare  more  fully  the  recurrent  branch  coursing  up  beneath  the 
lower  part  of  the  common  carotid  :  by  removing  the  fat  around  it, 
ofl^sets  will  be  seen  entering  the  chest  and  the  windpipe. 

Only  the  first,  or  the  deep  part  of  the  hypo-glossal  nerve  remains 
to  be  made  ready  for  learning  ;  its  communications  with  the  vagus, 
Hympathetic,  and  the  spinal  nerves  are  to  be  demonstrated. 

A  dissection  for  the  sympathetic  will  be  given  farther  on  (p.  114) ; 
but  its  large  ganglion  near  the  skull  (upper  cervical)  should  be 
defined,  and  the  small  branches  from  it  to  the  pharyngeal  plexus 
should  be  pursued  beneath  the  carotid  artery. 

The  three  cranial  nerves,  glosso-pharyngeal,  pneumo-gastric,  and 
spinal  accessory,  which  constitute  the  eightli  nerve  of  Willis,  leave 
the  cranium  by  the  foramen  jugulare  (p.  19).  Outside  the  skull 
the  nerves  take  different  directions  according  to  their  destination  ; 
thus  the  glosso-pharjTigeal  is  inclined  mwards  to  the  tongue  and 
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pharynx  ;  the  spinal  accessory  backwards  to  the  stemo-mastoid  and  consists  of 
trapezios  muscles  ;  and  the  pneumo-gastric  nerve  descends  to  the  tJ^Sks : 
viscera  of  the  thorax  and  abdomen. 

The  OLOS80-PHARTNGEAL  NERVE  (fig.  26,  ')  is  the  smallest  of  the  Giosso-pUu- 
three  tnmks.    In  the  jugular  foramen  it  is  placed  somewliat  in  front  ^^ 
of  the  other  two,  and  lies  in  a  groove  in  the  lower  border  of  the 
petrous  part  of  the  temporal  bone.    In  the  aperture  of  exit  the  has  two 
nerve  is  marked  by  two  ganglionic  swellings,  the  upper  one  being  ^^^Ji^"' 
the  jugular,  and  the  lower  the  petrous  ganglion.  lacemm. 

*  OcmgUa.  The  jugular  ganglion,  **,  (ganglion  superius)  is  very  Its  upper 
small,  and  is  situate  at  tlie  upper  part  of  the  osseous  groove  con- 
taining the  nerve.    It  is  placed  on  tlie  outer  surface  of  the  glosso- 
pharyngeal trunk,  and  includes  only  some  fibrils  of  the  nerve.   The 
peiromd  ganglion,  *,  (gang,  inferius)  is  much  larger  than  the  pre-  and  lower 
ceding,  and  encloses  all  the  fibrils  of  the  nerve.    Ovalish  in  form,  K***^^^'*^ 
it  is  placed  in  a  hollow  in  the  lower  border  of  the  temporal  bone ; 
and  firom  it  spring  the  branches  that  miitc  the  glosso-pharyngeal 
with  other  nerves. 

After  the  nerve  has  quitted  the  foramen  it  comes  forwards  between  In  the  neck 
the  jugular  vein  and  the  carotid  artery  (fig.  25,  *),  and  crossing 
inwards  over  the  artery,  reaches  the  lower  border  of  the  stylo- 
phaiyngeus  muscle.    At  this  spot  the  nerve  becomes  almost  trans-  courses  t<> 
verse  in  direction  in  its  course  to  the  pharynx ;  it  crosses  over  the  ^^^JJf."*^ 
stylo-pharyngeus,  and  forms  an  arch  across  the  side  of  the  neck  rynx. 
above  the  superior  laryngeal  ner^'e.     Finally  it  passes  beneath  the 
hyo-glossus  muscle,  and  ends  in  branches  to  the  pharynx,  the  tonsil, 
and  the  tongue. 

The  branches  of  the  glosso-pharyngeal  may  be  classed  into  those  Branches 
connecting  it  with  other  nerves  at  the  base  of  the  skull,  and  those  *®  J°**^ 
distributed  in  the  neck. 

^  Connecting  branches  arise  cliiefiy  from  the  petrosal  ganglion ;  with  others, 
and  in  this  set  is  the  tympanic  nerve.  ^'•' 

^  A  filament  ascends  from  the  symimtheticnerve  in  the  neck  to  join  83nni>athetic 
the  petrosal  ganglion.     Sometimes   there   is   an  oifset  from  the  *"*  ^^***n*», 
ganglion  to  the  aiuicular  branch  of  the  vagus,  as  well  as  to  the 
upper  gangUon  of  tins  nerve. 

^  The  tympanic  branch  (fig.  26,®)  (nerve  of  Jacobson)  enters  the  facial  ana 
aperture  in  the  ridge  of  bone  between  the  jugular  and  the  carotid  JJ^JSc! 
foramen,  and  ascends  by  a  special  canal  to  the  inner  wall  of  the 
t3rmpanum,  where  it  ends  in  branches  :  its  distribution  is  given  with 
tiie  t3nnpanum  of  the  ear. 

a.  Branches  for  Distribution.  In  tlie  neck  the  branches  are  fur-  DistributtMi 
niahed  chiefly  to  the  pharynx  and  the  tongue. 

b.  Carotid  brandies  surround  the  internal  artery  of  that  name,  camtiil 
and  communicate  with  the  pharyngeal  branch  of  the  vagus,  and  the  ^  ^' 
sympathetic  nerve. 

c.  Some  muscular  branches  enter  the  stylo-pharyngeus,  whilst  the  stylo-plm- 
nerve  is  in  contact  with  it.  ry»igeo». 

d.  Branches  to  the  pharynx  f onn  the  pharyngeal  plexus  by  uniting  and  pharj-n- 
with  nerves  from  the  sympathetic  and  vagus.  ^^  ^'  ^^^* 
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f.  Tlie  ifmtilUtif,  branrlifg  Rupply  the  tonBJl  nnd  the  arches  of  tiie 
Boft  palate.  On  the  former  tliey  end  in  a  khid  of  plezna — circnliu 
toimillnris. 

/.  Lmgiial  brancha.  Tlie  terniinni  branches  of  the  nerve  snppljr 

tlie  root  nnd  posterior  part  of  the  toiigne,  as  well  as  the  lateral 

Hiirface.     The  distrilmtioii  of  these  is  described  with  the  tongue 

(Section  15). 

,      The  rNEL-BO-OA^TRic  servk  (fig.  26, ')  (vagus  nerve)  is  the  largest 

of  the  (.Tniiinl  nerves  in  the  neck,  nnd  escapes  through  the  jugular 

foramen  in  the   same  aheath  of 

Fig.  21.*  dura  mater  as   the  spinal   acces- 

sofy.     In  the  aperture  of  exit  it 

Iinn  n  dJHtinct  ganglion  (gong,  of 

t)ie  root),  to  which  the   emallw 

|iart  of  the  spinal  accessoiy  nerve 

in  connected. 

When  the  nerve  has  left  the 
foramen,  it  receives  the  small  put 
of  the  spinal  nceeRsory,  and  swells 
into  a  ganglion  nearly  on  indi 
long  (gang,  of  the  trunk).  Here 
the  neire  lies  between  the  internal 
carotid  artery  and  jugular  vein, 
nnd  coinmunicatea  with  severs! 
nerves.  To  reach  tlie  thorax,  the 
vngiiR  descends  almost  vertically 
(fig.  25,  ')  between  the  internal 
jugular  vein  and  the  internal  and 
common  carotid  arteries  ;  and 
enters  that  cavity,  on  the  ri^t 
side,  by  crossing  over  the  saV 
clavian  artery,  hut  beneath  the 
innomiiinte  vein. 
°  Ganglia.  Tlie  gaiigliim  nf  Iht  root  (gang,  superius),  (fig.  26,'),  is 
of  a  greyish  colour,  and  in  texture  is  like  the  ganglion  on  the  large 
root  of  the  fifth  ner^'e.  <Sninll  branches  in  the  foramen  jugulare 
coine  from  this  ganglion.  Tlie  ganglion  of  the  trunk  (gang,  inferine), 
(')  is  cylindrical  in  form,  is  redilisli  in  colour,  nnd  is  nearly  an  inch 
in  length  ;  it  connnunicates  with  the  hypoglossal,  spinal,  and  Bym- 
patlietic  nerves.  All  the  iutnnsic  fibres  of  the  trunk  of  the  nerve 
are  suiTounded  by  the  gnnglioiiic  siibstance,  but  those  derived  front 
the  spinal  accessory  nen-e,  (")  pass  over  the  ganglion  without  being 
inclosed  in  it. 

Tlie  brajtclies  of  the  pnennio-gnfltrie  nerve  niay  be  arranged  into 

•  Diagrftni  of  tlie  eightli  nerve.  1.  Glce»o-i>h»r)-ngeal  trunk.  2,  Vagaa. 
S.  SiHDs)  sccesEory.  4.  Jugular  ganglion.  5.  Fetrowl  ganglion.  6.  Jaeob- 
son'a  nerve,  7.  Auriculsr  lininch.  8.  Root  guiglion  of  vKgna.  9.  Trunk 
giuigHoD  of  vagus.  10.  itranch  jotaing  tbe  petrosal  and  upper  ganglion  of  tba 
vagus.  1 1 .  Small  part  of  spinal  acceBsory.  1 2.  Chief  part  oE  Hpinal  actessoir. 
13.  Fharjmgeal  braacb  of  vagoi.     14.  Superior  laiTugeal  branch  of  vagiu. 
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Ihose  uniting  it  with  other  nerves,  and  those  distributed  to  parts 
around. 

^  Connecting  hrancJies  (fig.  26)  arise  from  the  ganghon  of  the  root  to  unite  with 
and  the  ganglion  of  the  tnmk  of  the  vagus.  otUera ; 

®  From  Hie  ganglion  of  the  root.  The  auricular  branch,  (J)  is  the  auricular 
•chief  offeet,  and  crosses  the  jugular  fossa  to  enter  an  aperture  near  ^^^^^  • 
the  root  of  the  styloid  process ;  it  traverses  the  substance  of  the 
temporal  bone,  and  reaches  the  outer  ear,  on  which  it  is  distributed. 
Its  farther  course  will  be  described  with  the  anatomy  of  the  ear. 

®  One  or  two  short  filaments  unite  this  ganglion  with  the  spinal  with  spinal 
accessory  nerve  ;  and  a  branch  of  the  sympathetic  nerve  in  the  neck  J^S^J^*^* 
•enters  it.     Occasionally  there  is  an  'offset,  (*•)  to  join  the  lower  thetlc, 
•(petrosal)  ganglion  of  the  glosso-pharyngeal  nerve. 

From  the  ganglion  of  the  trunk.  Communicating  filaments  connect  with  ninth, 
it  with  the  hypo-glossal  nerve.     Other  branches  pass  between  it  t^^^^bua 
and  the  upper  ganglion  of  the  sympathetic,  and  between  it  and  the  "e*^®*- 
loop  of  the  first  two  cervical  nerves. 

Branches  for  Distribution  (fig.  25).     The  cervical  branches  arise  Branches  to 
from  the  inner  side  of  the  nerve,  and   are  directed  inwards,  to  ^^^^^^ 
aupply  the  pharynx,  the  larynx,  and  the  heart. 

a.  Tlie  pliarymjeal  branch  (fig.  20,  ")  is  an  offset  from  the  upper  pharynx 
part  of  the  ganglion  of  the  trunk,  and  terminates  in  the  pharynx. 
The  nerve  is  directed  inwards  over  the  internal    carotid  artery  and  join 
(fig.  25,  *),  and  joins  the  branches  of  the  glosso-pharyngeal  nerve  S^iigeal 
•on  that  vessel.    Finally  it  courses  to  the  side  of  the  middle  con- 
strictor muscle,  and   communicates  with  branches  of  the  glosso- 
pharyngeal, superior  laryngeal,  and  sympathetic  nerves,  to  form  the 
jpharyngeal  plexus.     From  the  plexus  branches  are  furnished  to  the  ami  pharyn- 
conrtricton,  and  palato-gloBsns  and  pharyngeus,  and  to  the  pharyn-  "^  •"«'»• 
^al  mucous  membrane  between  the  tongue  and  the  hyoid  bone. 

6.  Tlie  superior  laryngeal  nerve  (fig,  26,  ")  is  much  larger  than  To  enter 
the  preceding  branch,  and  comes  from  the  middle  of  the  ganglion  "^^^^^* 
of  the  trunk.    From  this  point  it  inclines  obliquely  inwards  be- 
neath the  internal  carotid  artery  (fig.  25  *),  and  reaches  the  larynx 
opposite  the  interval  between  the  hyoid  bone  and  the  thyroid  car- 
tilage.   The  nerve  then  perforates  the  thyro-hyoid  membrane,  and 
is  distributed  to  the  mucous  lining  of  the  larynx.     (See  "  Larynx.")  and  supply 
In  the  neck  it  furnishes  branches  to  the  thyroid  body,  and  the  fol-     *° 
lowing  offset  to  one  laryngeal  muscle  and  the  pharynx  : — 

The  external   laryngeal   branch  (fig.   25,  ^)  arises   beneath  the  a  i»ranch 
internal  carotid  artery,  and  nms  below  the  superior  laryngeal  nerve  uir>iix* 
to  the  side  of  the  larynx.     Here  it  gives  offsets  to  the  pliar3aigeal 
plexus,  and  it  is  continued  beneath  the   stemo-thyroideus  to   the 
crico-thyroid  muscle  and  the  inferior  constrictor.     Near  its  origin  to  crico-thy- 
this  branch  communicates  with  the  superficial  cardiac  branch  of  the  JJIm^. 
sympathetic  nerve. 

c.  Cardiac  branches.  Some  small  cardiac  nerves  spring  from  the  Branchea  to 
pneumo-gastric  at  the  upper  part  of  the  neck,  and  join  cardiac  upTCr**^ 
branches  of  tlie  sympathetic.    At  the   lower  part  of  the  neck,  on  ^^  \ovtw. 
each  side,  there  is  a  single  cardiac  nerve  ; — the  right  one  enters  the 
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cbest,  and  joina  the  deep  nerves  to  tlie  lieart  from  tlie  sympaUietic  j 

and  the  left  nerve  tenuitintcB  iii  the  superficial  cnrdioc  plexus  of 

the  thorni. 

Bnnch  tip  d.  Tlie  infrriur  laryngtal  or  recurrent  nerve  (lig.  25)  leaves  the 

'"'"*'  pneumo -gastric   tnink  on   the   right  side  opposite  the  Bubclaviui 

artery,  and  winding  round  that  vemel,  takes  an  upward  conise  in 

null  In        the  neck  to  the  larynx,  asccndiitg  beneath  the  commoa  carotid  and 

iDtBri^       inferior  thyroid  artt'rice,  and  between  the  trachea  and  the  oesophagus. 

At  the  larynx  it  enters  beneath  tlie  ala  of  the  thyroid  cartilage, 

where  it  will  he  afterwards  traced.     The  following  branches  arise 

KiTM  Some  cardiac  hranchra  leave  tlie  nerve  as  it  turns  ronnd  Uie  mAt- 

tobeu^       clavian  artery  ;  these  enter  the  thorax,  and  join  the  cardiac  nerves 

of  the  sympathetic. 
to  tnebea,         Mtucular  branrhu  spring  from  it  whilst  it  lies  between  tlie  trachea 
JSJ^Jf^    and  tlie  eesopliagus,  and  are  distributed  to  both  tiiose  tubes.     Kear 
la*-  the  larynx  some  filaments  are  furnished  to  the  inferior  constrictor 

moBcle. 
L>ft  nvar-        On  the  left  side  the  recurrent  nerve  arises  in  the  thorax,  opponte 
nut  nerve,    y^  ^^j^  ^j  ^j^^  aorta,  but  lies  between  tlie  trachea  and  oesophagus 

in  the  neck,  as  on  the  riglit  aide. 
Spin»i  The  BPINAI-  Aa-KS,soRY  nebvk  (fig.  26,  ")  courses  through  the 

*™*"''  foramen  jugiilare  with  tlie  pneumo-gostric,  hut  is  not  marked  by 
hutTo  any  ganglion.  Ttic  ner^-e  is  couHtriicted  of  two  parts,  viz.,  ac- 
'■""■  cessory  to  tlie  vflgUB,  and  spinal,  which  have  a  different  origin  and 

distribution.     (Origin  of  the  cranial  nerves.) 

Acomiy  to      Tlie  part  tKCCMory  to  the  cagui,  (")  is  the  amaller  of  the  two, 

"*'"  and  finally  blends  with  the  pneurao-gastrie  beyond  the  sknll.    In 

Id  rornnen :  the  foramen  of  exit  it  lies  close  to  t)ie  vagus,  and  joins  the  npper 

gangUon   of  tJiat   nerve   by  one   or  two  fHaments.    Below  the 

lielim  foramen  it  is  continued  over  the  lower  ganglion  of  tlic  nerve,  and 

^^^      blends  with  the  trunk   beyond  the   ganglion.     It   gives  offsets  to- 

join  the  pharyngeal  and  upper  laryngeal  branches  of  tlie  pnenmo- 

gastric,  and  according  to  Bendz,  to  many  otlier  branches  of  tiwt 

nerve. 

B^iuiput       The  ii^'nal  part  (fig.  26,  '')  is  much  larger,  is  round  and  cord-like, 

to  ftnuncD :  ^^^  ^^  connected  wilh  the  smaller  piece  whilst  it  iii  passing  through 

in  the  neck,  (hg  foramen  jugulare.     Beyond  the  foramen  the  nerve  (fig.  25,  ^) 

"™^".     takes  a  backward  course  through  the  stemo-mastoid  muscle,  and 

across  the  side  of  the  neck  to  end  in  the  trapezius  muscle  :  at  first 

it  is  concealed  by  the  jugular  vein,  hut  it  then  passes  either  over 

or  under  tliat  vessel.     The  connections  of  the  nerve   beyond  the 

stemo-mastoideuB  have  been  already  examined  (p.  57). 

nippliei  The  nerve   furnishes   inuacular  offsets  to   the  stenio-mastoideUB 

'""'^        and  the  trape^iuH. 

Kinlh  nerre  The  hytoglospai,  .vebve  (ninth  of  Willis),  iHSwiiig  from  the 
cranium  by  the  anterior  condyloid  foramen,  lies  deeply  between 
the  internal  carotid  artery  ond  the  jugular  vein  (fig.  25,  ■*).  It 
next  comes  for«anls  between  the  vein  and  .irlerj',  turning  round 
the  outer  aide  of  the  vagus  to  which  it  is  united.    The  nerve  now 
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descends  in  the  neck,  and  becomes  superficial  below  the  digastric  crosses 
muscle  in  the    anterior  triangular   space  ;    from  this   spot   it   is  ton!^e : 
directed  inwards  to  the  tongue  and  its  muscles. 

^Ckmnecting  branches.  Near  the  skull  the  hypoglossal  is  united  branches 
by  branches  with  the  vagus  nerve,  the  two  being  almost  insepar-  vagus *^ 
ably  joined. 

•Rather  lower  down  the  nerve  is  connected  by  offsets  with  the  sympa- 
sympathetic,  and  with  the  loop  of  the  first  two  spinal  nerves.  sptalS';*" 

The  branches  for  distribution  have  been  met  with  in  the  fore-  and  supiay 
going  dissections.  Tlius  in  the  neck  it  supplies,  in  imion  with  the  ™^**cies. 
spinal  nerves,  the  depressors  of  the  hyoid  bone.  In  the  sub- 
maxillary region  it  furnishes  branches  to  one  elevator  (genio- 
hyoid) of  the  OS  hyoides  ;  to  the  extrinsic  muscles  of  the  tongue 
except  the  polato  and  pharyngeo-glossus  ;  and  to  all  the  intrinsic 
of  the  tongue. 

Dissection, — ^The  small  rectus  capitis  lateralis  muscle,  between  Dissection 
the  transverse  process  of  the  atlas  and  the  base  of  the  skull,  is  lateralis. 
now  to  be  cleaned  and  leanit.    At  its  inner  border  the  anterior 
branch  of  the  first  cervical  nerve,  wliich  forms  part  of  a  loop  on 
the  atlas,  is  to  be  found. 

The  RECTUS  CAPITIS  LATKiiALis  (fig.  25)  is  small  and  thin,  and  Rectiw 

latezalis 
represents  an  intertransverse  muscle.    It  arises  from  the  anterior  n   * ,  ^ 

transverse  process,  and  the  tip  of  the  united  transverse  processes  tnns^-cno 

of  the  atlas ;   and  is  inserted  into  the  jugular  eminence  of  the  ™"*^^®- 

occipital  bone. 

On  the  anterior  surface  rests  the  jugular  vein  ;  and  in  contact  Part« 
with  the  posterior  is  the  vertebral  artery.    To  the  inner  side  lies 
the  anterior  primary  branch  of  the  first  cervical  nerve. 

Action,  It  assists  the  muscles  attached  to  the  mastoid  process  in  ^*'- 
inclining  the  head  laterally. 

DissectioTU  For  the  purpose  of  tracing  backwards  the  anterior  ^^^^^ 
branch  of  the  first  oervical  nerve  divide  the  rectus  lateralis  muscle,  nerve. 
and  observe  the  offset  to  it ;  then  cut  off  the  end  of  the  lateral 
mass  of  the  atlas,  and  remove  the  vertebral  artery,  so  as  to  bring 
into  view  the  nerve  as  it  lies  on  the  first  vertebra. 

The  anterior  primary  branch  of  the  first  or  sub-occipital  nerve  is  ^^JJq^*' 
slender  in  size,  and  arises  from  the  common  trunk  on  the  neural 
arch  of  the  atlas.     From  that  origin  it  is  directed  forwards  on  the  ^^  **°  ***^» 
arch,  beneath  the  vertebral  artery,  to  the  inner  side  of  the  rectus 
lateralis:  here  it  bends  down  in  front  of  tlio  lateral  mass  of  the 
bone,  and  forms  a  loop  by  uniting  witli  the  second  cervical  nerve,  forms  a  loop 
Aa  the  nerve  passes  forwards  it  supplies  the  rectus  laterahs  muscle, 
and  branches  connect  the  loop  with  the  vagus,  hypoglossal,  and  Branches, 
sympathetic  nerves. 

Sympathetic  Nerve.  In  the  neck  the  sympathetic  nerve  consists,  ^JJJ^^®^® 
on  each  side,  of  a  ganghated  cord,  which  lies  close  to  the  vertebral  neck 
column,  and  is  continued  into  the  thorax.     On  this  part  of  the  ^>"  t^^o 
nerve  are  three  ganglia  : — One  near  the  skull,  another  on  the  neck 
of  the  first  rib,  and  a  third  somewhere  between  the  two  ;  these  are 
named  respectively  superior,  inferior,  and  middle  gangUon.    From 
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the  ganglia  proceed  connecting  branches  with  the  spinal  and  most 
of  the  ceridcal  cranial  nerves ;  and  branches  for  distribution  to 
viscera  and  blood-vessels. 

Besides  the  ganglia  above  mentioned,  there  arc  other  ganglia  in 
the  head  and  neck  in  comiection  with  the  three  trunks  of  the  fifth 
nerve. 

Dissection.  To  display  the  branches  of  the  sympathetic  nerve 
requu*es  greater  care  than  is  necessary  in  tracing  the  white  fibred 
nerves,  for  they  are  softer,  more  easily  torn,  and  generally  of 
smaller  size.  In  the  neck  the  ganglia  and  their  branches  have 
been  partly  prepared,  and  only  the  following  additional  dissection 
will  be  required,  to  bring  them  into  view : — Tlie  jugular  vein 
having  been  cut  tlirough,  the  upper  ganglion  will  be  seen  by 
raising  the  carotid  artery,  and  the  trunks  of  the  vagus  and  hypo- 
glossal nerves,  and  by  cutting  through  the  branches  that  unite 
these  two  to  the  loop  of  the  first  and  second  spinal  nerves.  The 
«»everal  branches  of  the  ganglion  are  to  be  traced  upwards  on  the 
carotid  arter^',  inwards  to  the  pharynx,  down  along  the  neck,  and 
outwards  to  other  nerves. 

The  dissector  has  already  seen  the  middle  ganglion  on  or  near 
the  inferior  thyroid  artery-,  and  its  branches  to  spinal  nerves,  and 
along  the  neck,  are  now  to  be  traced. 

To  obtain  a  view  of  the  inferior  ganglion  the  greater  part  of  the 
firet  rib  is  to  be  taken  away,  and  the  subclavian  artery  is  to  be  cut 
through,  inside  the  scalenus,  and  drawn  aside,  without  however 
destroying  the  fine  nerves  that  pass  over  it.  Tlie  clavicle  is  sup- 
posed not  to  be  in  position.  The  ganglion  is  placed  on  the  neck 
of  the  first  rib ;  its  branches  are  large,  and  are  easily  followed  out- 
wards to  the  vertebral  artery  and  the  spinal  nerves,  and  downwards 
to  the  thorax. 

The  surERiOR  cervical  ganglion  is  the  largest  of  the  tliree,  and 
is  of  a  reddish-grey  colour.  Of  a  fusiform  shape,  it  is  as  long  as 
the  second  and  third  cervical  vertebrae,  and  is  placed  on  the  rectus 
capitis  anticus  major  muscle,  beneath  the  internal  carotid  artery 
and  the  contiguous  cranial  nerves.  Branches  connect  the  ganglion 
witli  other  nerves ;  and  some  are  distributed  to  the  blood-vessels, 
the  pharynx,  and  the  heart. 

^Connecting  branches  unite  the  sympathetic  with  both  the  spinal 
and  the  cranial  nerves. 

^With  the  spinal  nerves.  The  four  highest  spinal  ner\-es  have 
branches  of  communication  with  the  upper  ganglion  of  tlie  sym- 
pathetic ;  but  the  offset  to  the  foiuth  nerve  may  couie  from  tlie 
cord  connecting  the  upper  to  the  next  ganglion. 

^  With  the  cranial  nerves.  Near  the  skull  the  trunks  of  the  vagus 
(its  lower  ganglion)  and  hypoglossal  nerves  are  joined  by  branches 
of  the  sympathetic.  In  the  foramen  jugulare  also,  both  the  petrosal 
ganglion  of  the  glosso-pharyngeal  and  the  ganglion  of  the  root  of 
the  vagus  receive  small  filaments,  one  to  each,  from  an  ascending 
offset  of  the  ganglion. 

Communications  are  formed  with  several  other  cranial  nerves  by 
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vieans  of   an   offset   from   the  ganglion  into  the   carotid  canal  some  in  tiie 
(p.  20).  «^""- 

Branches  for  Distribution,  This  set  of  branches  is  more  numerous  Branches 
than  the  preceding,  and  the  nerves  are  larger  in  size. 

Branches  for  blood-vessels  (nervi  molles).    Tliese  nerves  surround  to  external 
the  external  carotid  artery,  and  ramify  on  its  branches  so  as  to  ^"'^***» 
form  plexuses  on  the  arteries  with  the  same  names  as  the  vessels : 
«ome    small  ganglia  are  occasionally  found  on  these  ramifying 
nerves.     By  means  of  the  plexus  on  the  facial  artery  the  sub-  fonning 
maxillary    ganglion    communicates   with    the    sympathetic ;    and  and"gangiu ; 
through  the  plexus  on  the  internal  maxillary  artery  the  otic  gang- 
lion obtains  a  similar  communication. 

Another  offset  from  the  upper  part  of  the  ganglion  accompanies  ^  intenml 
the  internal  carotid   artery  and  its  branches.     Near  the  skull  it  ' 

•divides  into  two  pieces,  which  enter  the  canal  for  the  carotid,  one 
on  each  side  of  that  vessel :  and  are  continued  to  the  eyeball  and 
the  pia  mater  of  the  brain,  forming  secondary  plexuses  on  the  which  join 
ophthalmic  and  cerebral  arteries.  In  the  carotid  canal  communica-  uerves ; 
tions  are  formed  with  the  tympanic  nerve  (p.  109)  and  with  the 
spheno-palatine  ganglion  (j).  142)  ;  with  the  former  near  the  lower, 
and  with  the  latter  near  the  upper  opening  of  the  canal.  The 
<*ommunications  and  plexuses  which  these  nerves  form  in  their 
comrse  to  the  base  of  the  brain  are  described  at  p.  20. 

The  pharyngeal  nerves  pass  inwards  to  the  side  of  the  pharynx,  to  pharyn- 
where  they  join  with  other  branches  of  the  cranial  nerves  in  the  *^   pexiw. 
pharyngeal  plexus  (p.  111). 

Cardiac  nerves  enter  the  thorax  to  join  in  the  plexuses  of  the  to  caniinr 
tiieart.    Tliere  are  three  cardiac  nerves  on  each  side,  viz.  superior, 
middle,  and  inferior,  each  taking  its  name  from  the  ganglion  of 
^liich  it  is  an  offset. 

The  superior  cardiac  nerve  (superficial)  of  the  right  side  courses  one  nen^e 
behind  the  sheath  of  the  carotid  vessels,  and  enters  the  thorax  ^WxIm 
beneath  the  subclavian  artery.     In  the  neck  the  nerve  is  connected 
with  the  cardiac  branch  of  the  vagus,  with  the  external  laryngeal, 
and  with  the  recurrent  nen'e.    In  some  bodies  it  ends  by  joining  joins  othcn 
one  of  the  other  cardiac  nerves.  ^"  "*'*^*'' 

The  MIDDLE  CERVICAL  GANGLION  (gang,  tliyroideum)  is  of  small  Mid«iie 
«ize,  and  is  situate  opposite  the  fifth  cer%'ical  vertebra,  usually  on  ***"*  ***"' 
•or  near  the  inferior  thyroid  artery.     It  has  a  roundish  shape,  and  Situation. 
lies  beneatli  the  great  vessels.     Its  brandies  are  the  following : — 

^Connecting  brandies  with  the  sphial   nerves  sink  between  the  is  joined  to 
lK)rder8  of  ^e  longus  colli  and  anterior  scalenus,  to  join  the  fifth  f/JJIJ.^ . 
nnd  sixth  cervical  nerves. 

Branches  for  Distribution.  These  consist  of  nerves  to  the  thyroid  <>fl'>*i^'t«, 
lK)dy,  together  with  the  middle  cardiac  nerve. 

The  thyroid  branches  ramify  around  the  inferior  thyroid  artery,  tiiyroid 
and  end  in  the  thyroid  body ;  they  join  the  external  and  recurrent  *™"*^  '** 
laryngeal  nerves. 

The  middle  or  great  cardiac  nerve  descends  to  the  thorax  across  ami  a  car- 
the  Babclavian  artery ;   its  tenuination  in  the  cardiac  plexus  will  '^'^'^  »*«rv«- 
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be  learnt  in  the  chest.  In  the  neck  it  communicates  with  tbe- 
nppcr  cardioc  and  recurrent  laryngeal  nerves. 

The  INFERIOR  CERVICAL  OA.'fOLiON  IB  of  large  size  but  irregular  in 
shape,  and  occupies  the  interval  between  the  first  rib  and  the  lateral 
mnss  of  the  last  cerrical  vertebra,  ita  position  being  internal  to  the- 
superior  intercostal  artery.  Oftentimes  it  extends  in  front  of  the 
neck  of  the  rib,  and  joins  the  first  swelling  of  the  knotted  cord  in  th» 
thorax.  Its  branchet  are  similar  to  those  of  the  other  two  ganglia. 
,  One  or  two  branches  surround  the  trunk  of  the  subclavian  artery, 
and  supply  filaments  to  that  blood-vesael. 

"Connecting  branchai  join  Ihe  lost  two  cervical  nerves.  Other 
nerves  accompany  the  vertebrsl  artery,  fonning  a  plexus — vertebral, 
around  it,  and  comraiuiicate  with  the  spina!  nerves  as  high  as 
the  fourth. 

Only  one  branch  for  distribution,  the  in/erior  cardiac  nervt,  issues 
from  the  lower  ganglion.  It  lies  beneath  the  suliclnvian  artery, 
joining  in  tliat  position  the  recurrent  laryngeal  nerve,  and  enter* 
tlie  thorax  to  terminate  in  the  deep  cardiac  plexus  behind  the  arch- 
of  the  aorta. 

Direcliont.  The  student  now  proceeds  to  dissect  the  left  side  of 
tlie  neck,  but  the  remains  of  the  right  half  should  be  carefullj- 
presen'ed  during  the  time  occupied  in  tlio  examination  of  the- 
left  half. 
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DirecKons.         DirecUont.  In  the  dissection  of  the  left  jinlf  of  the   neck,  the- 
differences  observable  between  it  and  the  right  Mdo  are  specially' 
to  be  studied.     When  the  description  of  the  right  side  will  suffice, 
reference  will  be  made  to  it. 
DlMectlon         After  the  neck  has   been   made  tense  over  a  narrow  Hock,  the 
trtMirfe'ot     interior  part  of  it  is  to  be  prepared  ns  on  the  opposite  side.    The 
i«*li ;  description  of  the  right  side  (p.  58  to  66)  is  to  be  used  for  the 

anterior  triangular  space,  the  sterno-mastoidens,  and  the  depressor- 
muscles  of  the  liyoid  bone. 
nra-alml  Next  the  scaleni  muscles  and  the  suhclavion  vessels  are  to   be 

vliui'Kiien''-  'eamt.  Tlie  dissection,  and  description  of  the  muscles  on  the  right 
'  side  (p.  G5  to  07),  will  servo  for  those  on  the  left,  except  that  the 
student  will  meet  on  tlie  left  side  with  the  thoracic  duct, 
orthorai-iu  The  thor.iL-ic  duct  is  contiguous  to  the  part  of  the  subclaviiuii 
artery  inside  the  scalenus  muscle.  If  it  is  uninjected  it  looks  like 
a  vein,  ratlier  smaller  than  a  crow-ipiill ;  and  it  will  be  found  by 
separating  the  jugular  vein  from  the  carotid  arterj-,  about  half  aii' 
inch  above  the  clavicle,  coursing  from  beneath  the  artery  to  end  in 
the  Huliclavian  vein. 

Uii  this  side  the  clavicle  may  remain  articul.'vted,  in  order  that  the- 
joiut  may  be  learnt. 
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The  LEFT  SUBCLAVIAN  ARTERY  orises  from  the  arch  of  the  aorta,  subcUvian 
Instead  of  from  an  innominate  trunk,  and  ascends  thence  over  the  ^^^ 
first  rib  in  its  course  to  the  upper  limb.   With  this  difference  on  the  differs  muck 
two  sides  in  the  origin  of  the  subclavian, — ^the  one  vessel  beginning  su^ilwan 
opposite  the  stemo-clavicular  articulation,  the  other  in  the  tliorax, 
-—it  is  evident  that  the  length  and  connections  of  the  part  of  the 
artery  on  the  inner  side  of  the  scalenus  must  vary  much  on  opposite 
«ides. 

I'irst  part.  Tlie  part  of  the  artery  internal  to  the  anterior  scalenus  in  the  first 
is  much  longer  on  the  left  than  the  right  side,  and  is  almost  vertical  ^""^ 
in  direction,  instead  of  being  horizontal  like  its  fellow.    After  leaving 
the  chest  it  is  deeply  placed  in  the  neck,  near  the  spme  and  the 
<£8ophagus,  and  does  not  rise  usually  so  high  above  the  first  rib  as 
the  right  subcla%'ian. 

Between  the  artery  and  the  surface  are  structures  like  those  on  Connectiong 
the  right  side,  viz.  the  common  teguments  with  the  platysma  and  rounding 
deep  fascia,  and   the  stenio-mastoid,  hyoid,  and  thyroid  muscles.  P'^rts. 
Behind  the  vessel  is  the  longus  colli  muscle.     To  the  inner  side  are 
the  oesophagus  and  the  thoracic  duct ;  and  the  pleura  is  in  contact 
■with  the  outer  and  anterior  parts.    Its  connections  lower  in  the  chest 
.are  described  in  the  dissection  of  the  thorax. 

Veins,  The  internal  jugular  vein  is  superficial  to  the  artery  and  Veins, 
parallel  to  it. 

Nerves,  The  pneumo-gastric  ner\'e  lies  parallel  to  the  vessel  instead  Tosition  of 
of  across  it  as  on  the  right  side  ;  and  the  phrenic  nerve  crosses  over 
it  close  to  the  scaleims.    Accompanying  the  artery  are  the  cardiac 
hranches  of  the  sympathetic,  which  coiuije  along  its  inner  side  to 
the  chest ;  and  beneath  it  is  the  inferior  cervical  ganglion. 

The  second  and  third  parts  of  the  artery,  viz.  beneath  and  beyond  Rest  of 
the  scalenus,  are  nearly  the  same  as  on  the  right  side  (p.  68)  ;  but       ^' 
the  student  must  note  for  himself  the  variations  that  may  exist  in 
tlie  connections. 

The  branches  of  this  artery  resemble  so  closely  those  of  the  right  Branches 
trunk,  that  one  description  will  serve  for  both  (p.  69  to  71).     It  those  of 
may  be  remarked,  that  the  superior  intercostal  of  the  left  side  is  i"^***  vesseL 
usually  internal  to,  instead  of  beneath  tlie  scalenus  as  on  the  right 
side  ;  in  other  words,  this  branch  arises  sooner. 

The  thoracic  duct  (fig.  27, ')  conveys  the  chyle  and  lymph  of  the  Thonuiic 
.greater  part  of  the  body  into  the  venous  circulation.    Escaping  from  *^"*'* 
the  thorax  on  the  oesophagus,  the  duct  ascends  in  the  neck  as  liigh  the^Suonuc" 
jLB  the  seventh  or  sixth  cervical  vertebra.    At  the  spot  mentioned 
it  issues  from  beneath  the  carotid  trunk,  and  arches  outwards  above 
or  over  the  subclavian  artery,  and  in  front  of  the  scalenus  muscle  and  joins 
find  the  phrenic  nerve,  to  open  into  the  subclavian  close  to  tlie  union  J.^jjj^^^'**" 
with  the  internal  jugular  vein.    Double  valves,  like  those  of  the 
veins,  are  present  in  the  interior  of  the  tube  ;  and  a  pair  guards  the 
opening  into  the  posterior  part  of  the  vein,  to  prevent  the  passage 
of  the  blood  into  it.   Frequently  the  upper  part  of  the  duct  is  divided ; 
and  there  may  be  separate  openings  into  the  large  vein,  correspond- 
ing with  those  divisions. 
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Large  lymphatic  vees^la  from  tlie  left  ude  of  the  head  and  neck. 
nnd  from  tlie  left  upper  limb,  open  into  the  upper  port  of  the  duct, 
and  eometimeB  Hepurately  iiito  the  vein  ('*). 

Strvcture.  This  tube  is  formed  of  three  coats  like  the  blood-vesselK 
viz.  inner,  middle,  and  outer.  The  inner  is  an  eldstic  layer  of 
lotigitndjiial  fibres  covered  )>y  flattened  epithelium  ;  the  middle  is 

Fig.  27.* 
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muscular  nnd  elniitjc  witli  trausvL'rBC  fibres  ;  and  tlie  outer  is 
constnicted  cliietly  of  fibrous  tissues  arrnngud  longitudinally  and 
obliquely. 

Examine  nest  the  bracliial  and  ccrA-icnl  pIcsuseB,  umng  the  des- 
cription of  the  right  side  (|i.  7'i  to  7-1). 

Common  carotids.  On  o]>poKite  sides  these  vessels  have  difier- 
ences  like   those   between  Ihc  right   and  left  subclavian   arteries; 

'"'  for  the  left  vessel  nriseB  from  tiic  arch  of  the  aorta,  and  is  there- 
fore deep  m  the  chest,  and  longer  than  the  right.  Tlie  deacription 
of  the  artery  between  its  origin  and  the  top  of  tlie  sternum  will  be 
included  in  the  dissection  of  the  thorax. 

'  Beyond  the  etemo-clavicular  articulation  the  vessels,  on  both  sides, 
so  nearly  resemble  one  another  that  the  same  description  may  serve 
for  the  two  (p.  74).  On  the  left  side,  however,  the  jugular  vein 
niid  the  pneu mo-gastric  nerve  are  much  nearer  to  the  carotid  than 
on  the  right  side,  and  arc  placed  over  the  artery  in  the  lower  third 
of  the  neck.t 

e  Parts  in  the  upper  ArEHTUKK  of  the  thouas.  The  relative 
position  of  the  several  parts  entering  or  leaving  the  thorax  by  tlie 
upper  opening  may  be  now  obsen'ed. 

*  Diagram  of  the  ending  of  the  lymph  duct  and  the  thoracic  duct  in  the 
<reini.  1.  Uppo  Tcna  cstb.  2.  Right,  aod  S,  left  iDnomiDate  nin,  4.  Left, 
knd  6,  right  internal  jugular.  6.  Lcf^  and  7,  right  labclavian  Tun.  S. 
Thoracic  dact  9.  A  lymphatic  Tcuel  joiDing  the  light  lymphkUc  duct,  aa 
this  is  about  to  cDd  in  the  anbclaviaa  Tein. 

t  Occasionallj  thece  diBerences  will  be  reversed — the  vein  and  nerrt  beiDg 
OTCT  the  art«i7  on  the  right  side,  and  away  bxan  it  on  tha  left. 
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In  the  middle  line  lie  the  remains  of  the  thymus  gland,  and  the  in  middle 
trachea  and  oesophagus.    In  front  of  the  trachea  are  the  lower  ends  ^^^ 
of  the  stcmo-hyoid  and  stemo-thyroid  muscles  with  layers  of  the 
cervical  fascia,  and  the  inferior  thyroid  veins ;  and  hehind  the 
giillet  and  windpipe  is  the  longus  colli  muscle.    Between  the  two 
tubes  is  the  recurrent  nerve  on  the  left  side. 

On  each  side  the  bag  of  the  pleura  and  the  apex  of  the  lung  On  each 
project  into  the  neck  ;  and  in  the  interval  between  the  pleura  and 
the  trachea  and  cesophagus,  are  placed  the  vessels  and  nerves  pass- 
ing between  the  thorax  and  the  neck.    Most  anteriorly  on  both  Partly  tiie 
sides  lie  the  innominate  vein,  the  phrenic  nerve,  and  the  internal  ""fajdes 
mammary  artery ;  but  the  vessels  and  nerves  next  met  with  are  an^  partly 
different  on  the  two  sides : — On  the  right  side  come  the  innominate  »«*• 
artery,  with  the  vagus,  the  cardiac  nerves,  and  the  right  lymphatic 
duct  ;  but  on  the  left  side  are  the  left  vagus,  the  left  common 
carotid  arter}',  the  thoracic  duct,  and  the  left  subclavian  artery  with 
the  cardiac  ner\'es.    Lastly,  altogether  behind  on  each  side  are  part 
of  the  first  intercostal  nerve,  tlie  cord  of  the  sympathetic,  and  the 
superior  intercostal  artery. 

The  THYROID  BODY  IS  a  soft  reddish  mass,  wliich  is  situate  opposite  Thvroid 
the  upper  part  of  tlie  trachea.    It  consists  of  two  lobes,  one  on  each       ^ 
ride,  which  are  miited  by  a  narrow  piece  across  the  front  of  the  two*iobeH 
windpipe.    The  connecting  piece,  about  half  an  inch  in  depth,  is  ^^ » cross 
named  the  isthmus,  and  is  placed  opposite  the  second  and  third  rings 
of  the  air  tube. 

Each  lobe  is  somewhat  conical  in  shape,  with  the  smaller  end 
upwards,  and  is  about  two  incliea  in  length.    It  is  interposed  between  Connections 
the  windpipe  and  the  sheath  of  the  common  carotid  artery,  and  is  "^^ 
covered  by  the  stemo-th}Toid,  stenio-hyoid,  and  omo-hyoid  muscles. 
The  extent  of  the  lobe  varies ;  but  usually  it  reaches  as  high  as  the  extent  of 
middle  of  the  thyroid  cartilage,  and  as  low  as  the  sixth  ring  of  the  ^^^^' 
trachea. 

From  the  upper  part  of  the  thjToid  body,  and  most  commonly  Accessory 
from  the  left  lobe,  a  conical  piece — pyramidy  ascends  towards  the  pj^nS^. 
hyoid  bone,  to  which  it  is  connected  by  a  fibrous  band.    Sometimes 
this  part  is  attached  to  the  os  h3'oides  by  a  shp  of  muscle,  the  leva- 
tor glaruluUjR  thyroideoi  of  Sa?mmerring. 

This  body  is  of  a  brownish  red  or  purple  hue,  is  granular  in  tex-  Weight  and 
ture,  and  weighs  from  one  to  two  ounces.    Its  size  is  larger  in  the 
woman  than  in  the  man.     On  cutting  into  the  gland  a  viscid  yel-  No  duct. 
lowish  fluid  escapes.    It  has  not  any  excretory  tube  or  duct. 

Structure.    The  thyroid  body  is  not  provided  with  a  distinct  cap-  No  distinct 
Bule  ;  but  it  is  surrounded  by  areolar  and  fine  elastic  tissues,  which  ^^  ^ 
project  into  the  substance  and  divide  it  into  masses. 

Tlie  substance  of  the  gland  consists  of  spherical  or  elongated  Consists  of 

vesicles,  which  vary  in  size,  some  being  as  large  as  the  head  of  a 

small  pin,  and  others  only  -j^th  of  an  inch.    These  vesicles  are 

sirople  sacs,  distinct  from  one  another,  and  contain  a  yellowish  fluid 

with  corpuscles.    The  wall  of  the  vesicles  consists  of  a  thin  proper  with  » 

membrane  with  a  nucleated  epithelial  lining.    Fine  vessels  and  I^d^87>cciai 
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areolar  tissue  unite  togetlier  the  vesicles  into  small  irregular  masses 
or  lobules  of  the  size  of  the  little  finger  nail. 

The  arteries  of  the  thyroid  body  are  two  on  each  side — superior 
and  inferior  thyroid.  The  branches  of  the  external  carotids  (superior 
thyroid)  ramify  chiefly  on  tlie  anterior  aspect ;  while  those  from 
the  subclavians  (inferior  thyroid)  pierce  the  under  surface  of  the 
body.  A  very  free  communication  is  established  between  all  the 
vessels ;  and  in  the  substance  of  the  thyroid  body  the  arteries  form 
a  capillary  network  around  the  vesicles. 

Occasionally  there  is  a  third  thyroid  branch  (art.  thyroid,  ima) 
wliich  arises  from  the  innominate  artery  in  the  thorax,  and  ascend- 
ing in  front  of  the  trachea  assists  in  supplying  the  thyroid  body. 

The  veins  are  large  and  numerous ;  they  are  superior,  middle,  and 
inferior  thyroid  on  each  side.  Tlie  first  two  enter  the  internal 
jugular  vein  (p.  75).  The  inferior  thyroid  vein  issues  from  the 
lower  part  of  tlie  thyroid  body,  and  descends  on  the  trachea, — the 
two  forming  a  plexus  on  that  tube  beneath  the  sterno-thyroid 
muscles  ;  it  enters  finally  the  innominate  vein  of  its  own  side. 

The  TRACHEA,  or  air  tube,  is  contmucd  from  the  larynx  to  the 
thorax,  and  ends  by  di^nding  into  two  tubes  (bronchi),  one  for  each 
lung.  It  occupies  the  middle  line  of  the  body,  and  extends  com- 
monly from  the  fifth  cerv-ical  to  the  fourth  dorsal  vertebra,  measur- 
ing about  four  inches  and  a  half  in  length,  and  nearly  one  in 
breadth.  Tlie  front  of  the  trachea  is  rounded  in  consequence  of  the 
existence  of  firm  cartilaginous  bands  in  the  anterior  wall,  but  at  the 
posterior  aspect  the  cartilages  are  absent,  and  the  tube  is  flat  and 
muscular. 

The  cervical  part  of  the  trachea  is  verj'  moveable,  and  has  the 
following  relative  position  to  the  surrounding  parts.  Covering  it  in 
front  are  the  small  muscles  reacliing  from  the  sternum  to  the  hyoid 
bone,  with  the  deep  cervical  fascia  :  beneath  those  muscles  is  the 
inferior  thyroid  plexus  of  veins ;  and  near  the  larj'nx  is  tlie  isthmus 
of  the  thyroid  body.  Behind  the  tube  is  the  a'sophagus,  with  the 
recurrent  ner\'es.  On  each  side  are  the  common  carotid  artery  and 
the  thyroid  body. 

The  structure  of  the  trachea  is  described  in  Section  XVII. 

The  CESOPnAGUS,  or  gullet,  reaches  from  the  pharynx  to  the 
stomach.  It  commences,  like  the  trachea,  opposite  the  fifth  cervical 
vertebra,  and  ends  opposite  the  tenth  dorsal  vertebra.  The  tube 
reaches  through  part  of  the  neck,  and  through  the  whole  of  the 
thorax  ;  and  occupies  the  middle  line  of  the  body.  In  length  it 
measures  about  nine  inches. 

In  the  neck  its  position  is  behind  the  trachea  till  near  the  thorax, 
where  it  projects  to  the  left  side  of  the  air  tube,  and  touches  the 
thyroid  body  and  the  thoracic  duct.  Behind  the  a'sophagus  is  the 
longus  colli  muscle.  On  each  side  is  the  common  carotid  artery, 
the  proximity  of  the  left  being  greatest  because  of  the  j)rojection  of 
the  ocsopliagus  towards  the  same  side. 

The  structure  of  the  oesophagus  will  bo  examined  in  the  dissec- 
tion of  the  thorax. 
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Directiom.  The  dissector  may  learn  next  the  digastric  and  stylo-  Muscles  and 

vesseiB  in, 

Lyoid  muscles,  with  the  hypo-glossal  ner\'e  (p.  75).    Afterwards  he  iwterior 
may  take  the  tnmk  of  the  external  carotid,  with  the  following  ^''""^8*®- 
branches, — superior  thyroid,  facial,  occipital,  posterior  auricular,  and 
superficial  temporal  (p.  77  to  81). 

The  dissector  is  not  to  examine  now  the  pterygo-maxillary  or  sub-  Regions  to 
maxillary  regions  on  the  left  side  because  such  a  proceeding  would      *'"^***«^- 
interfere  vrith  the  subsequent  dissections.      Before  learning   the 
pharynx  he  should  lay  bare,  on  this  side,  the  middle  and  inferior 
ganglia  of  the  sympathetic  with  their  branches. 

Dissection,  For  the  display  of  the  two  lower  ganglia  of  the  sym-  Dissection 
pathetic  and  their  branches,  it  will  be  necessary  to  take  away  the  tbetil"^ 
.great  blood-vessels  by  cutting  them  across  at  the  lower  part  of  the 
neck,  and  near  the  digastric  muscle.    Li  removing  the  vessels,  care 
must  be  taken  of  the  sympathetic  bcneatli  them. 

The  middle  ganglion  umst  be  sought  in  the  fat  and  areolar  tissue  viz.,  middle 
near  the  inferior  thyroid  artery  ;  and  the  inferior  one  will  be  seen  ^JUigiSu^^ 
■on  the  neck  of  the  first  rib,  after  the  subclavian  artery  has  been 
divided.  The  upper  cardiac  nerve  may  be  found  descending  beneath 
the  carotid  sheath. 

The  upper  end  of  the  stenmm  with  its  attached  clavicle  is  to  be  Reserve 
taken  away  next,  by  cutting  tlirough  the  middle  of  the  first  rib  ;  joiiJt 
and  the  piece  of  bone  is  to  be  put  aside  for  the  subsequent  exami- 
nation of  the  stemo-clavicular  articulation. 

The  middle  and  inferlm-  cervical  ganglia  of  the  sympathetic  nerve  Ganglia  of 
•are  so  similar  to  the  corresponding  ganglia  of  the  right  side,  that  nerve. 
the  same  description  will  suffice  (p.  115). 

The  cardiac  nerves  are  three  in  number  on  the  left  as  on  the  right  Caixiiac 
«ide,  viz.  superior,  middle,  and  inferior,  but  they  present  some  "^"*^- 
differences. 

The  superior  cardiac  nerve  has  a  similar  course  in  the  neck  on  both  Upiwr. 
•sides ;  but  the  left  in  entering  the  chest  lies  between  and  parallel  to 
the  carotid  and  subclavian  arteries. 

Tlie  middle  cardiac  nerve  unites  frequently  with  the  next,  and  Middle. 
passes  beneath  the  subclavian  artery  to  the  deep  cardiac  plexus. 

The  inferior  cardiac:  nerve  is  generally  a  small  branch,  which  enters  Lower. 
:the  thorax  conjoined  with  the  preceding,  to  end  in  the  cardiac  plexus. 


Section  XI. 

DISSECTION    OF    THE    PHARYNX. 


The  pharynx,  or  the  commencement  of  the  alimentary  passage.  Directions. 

•can  be  examined  only  when  it  has  been  separated  from  the  rest  of 

the  head  ;  and  it  will  therefore  be  necessary  to  cut  tlu-ough  the  base 

of  the  skull  in  the  manner  mentioned  below,  so  as  to  have  the 

•anterior  half,  with  the  pharynx  connected  to  it,  detached  from  the 

posterior  half. 

Dissection,  The  block  being  removed  from  beneath  the  neck,  the  To  detach 
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head  is  to  be  placed  downwards,  so  that  it  may  stand  on  the  cut 
edge  of  the  skull.  Next  the  trachea  and  oesophagus,  together  with 
the  vagus  and  sympathetic  nerves,  are  to  be  cut  near  the  first  rib, 
and  all  are  to  be  separated  from  the  spine  as  high  as  the  basilar 
process  of  the  occipital  bone  ;  and  without  injuring,  on  the  left  side, 
the  vessels  and  nerves  near  the  skull. 

For  the  division  of  the  skull  turn  upwards  the  inner  surface  of 
the  base,  and  make  the  following  incisions  in  the  posterior  fossa. 
On  the  right  side  a  cut,  with  the  chisel,  is  to  be  carried  along  the 
line  of  union  of  the  petrous  part  of  the  temporal  with  the  occipital 
bone.  On  the  left  side  another  cut  with  the  cliisel  is  to  be  made  in 
the  same  direction,  but  through  the  occipital  bone  internal  to  the 
foramen  jugulare  and  the  inferior  petrosal  sinus :  this  is  to  begin 
rather  behind  that  foramen,  and  to  end  opposite  the  one  on  tlie 
other  side.  The  skull  is  to  be  sawn  through  vertically  on  the 
left  side  close  behind  the  mastoid  part  of  the  temporal  bone,  so 
that  the  incision  shall  meet  the  outer  end  of  the  cut  made  with 
the  chisel. 

Finally  placing  the  skull  again  upside  down,  let  the  student  cliisel 
through  the  basilar  process  of  the  occipital  bone  between  the  attach- 
ments of  the  pharj'nx  and  the  muscles  of  the  spinal  colonm,  the 
instrument  being  directed  bockwards.  Tlie  base  of  tlie  skull  is  now 
divided  into  two  parts  (one  having  the  pharynx  attached  to  it,  the 
other  articulating  with  the  spine),  which  can  be  readily  separated 
with  a  scalpel. 

Tlie  spinal  column  with  the  piece  of  the  occipital  bone  connected 
with  it  should  be  set  aside,  and  kept  for  after  examination. 

Diasection  of  the  pharynx  (fig.  28).  Let  the  student  take  the  an- 
terior part  of  the  divided  skull,  and,  after  moderately  filling  the 
pharynx  with  tow,  fasten  it  with  hooks  on  a  block,  so  that  the  oeso- 
phagus may  be  pendent  and  towards  him. 

On  the  left  side  of  the  pharjnx  a  different  view  from  that  of 
the  right  side  may  be  obtained  of  the  cranial  and  sympathetic  nerves 
near  the  skull  (p.  109),  when  some  loose  areolar  tissue,  and  tlie 
styloid  process  witli  its  muscles,  have  been  removed :  if  the  lower 
ends  of  the  nerves  are  fixed  with  pieces  of  thread,  a  more  satisfac- 
tory examination  can  be  made  of  them. 

Afterwards  the  dissector  may  proceed  to  remove  the  fascia  from 
the  constrictor  muscles  of  the  right  side  (fig.  28),  in  the  direction 
of  the  fibres, — these  radiating  from  the  side  to  the  middle  line. 
The  margins  of  the  two  lower  constrictor  muscles  (middle  and  in- 
ferior) are  to  be  defined.  Beneath  the  lower  one  near  the  larynx, 
will  be  found  the  recurrent  nerve  with  vessels ;  whilst  intervening 
between  the  middle  and  superior,  are  the  stylo-pharyngeus  muscle 
and  the  glosso-pharyngeal  nenT. 

To  see  the  attachment  of  the  superior  constrictor  to  the  lower  jaw 
and  the  ptery go-maxillary  ligament,  it  will  be  necessary  to  cut  through 
the  internal  pterygoid  nmscle  of  the  right  side.  Above  the  upper 
fibres  of  this  constrictor,  and  near  the  base  of  the  skull,  are  two 
small  muscles  of  the  palate  (F  and  H)  entering  the  pharynx :— one,. 
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— tensor  palati,  lies  between  the  internal  pter}^goid  plate  and  muscle  ; 
and  the  other,— levator  palati,  is  farther  in,  and  larger. 

The  PHARYNX  is  situate  behind  the  nose,  raouth,  and  larynx.    Its  Pliarynx. 
extent  is  from  the  base  of  the  skull  to  the  cricoid  cartilage  of  the  Extent, 
larynx,  where  it  ends  in  the  oesophagus.    In  form  it  is  somewhat  'onn, 
conical,  with  the  dilated  part  upwards ;  and  in  length  it  measures  length. 
from  five  to  six  inches. 

The  tube  of  the  phar3mx  is  incomplete  in  front,  where  it  com-  isauiucom- 
municates  with  the  cavities  above  mentioned,  but  is  quite  closed  ^  ^      '^' 
behind.    On  each  side  of  it  are  placed  the  trunks  of  the  carotid  ^^nnec- 
arteries,  with  the  internal  jugular  vein  and  the  accompanying  cranial 
and  sympathetic  nerves.    Behind  it  is  the  spinal  column,  covered  by 
muscles,  viz.  longus  colli  and  rectus  capitis  anticus  major. 

In  front  the  pharj-nx  is  united  to  the  larynx,  the  hyoid  bone  and  ^  ^.*T^'' 
the  tongue,  and  to  the  bony  framework  of  the  nasal  cavity ;  but 
behind  it  is  unattached,  and  is  formed  chiefly  of  tliin,  flesliy  strata. 
In  the  posterior  wall  are  contained  elevator  and  constrictor  muscles ;  Coimtmc- 
and  at  the  upper  part  the  bag  is  further  completed  by  an  aponeurotic  **""* 
expansion  wliich  fixes  it  to  tlie  base  of  the  skull.    The  whole  is  lined 
by  mucous  membrane. 

The  ajxmeurosis  of  attachment  is  seen  at  tlie  upper  part  of  the  Aponeurosis. 
pharynx,  where  the  muscular  fibres  are  absent,  to  connect  the  tube  ^  ^^  ^"^* 
to  the  base  of  the  skull,  and  to  complete  the  posterior  boundar}-. 
Superiorly  it  is  fixed  to  the  basilar  process  of  the  occipital,  and  the 
petrous  part  of  the  temporal  bone,  as  well  as  to  the  cartilage  between 
the  two  ;  but  inferiorly  it  becomes  thin,  and  extends  between  the 
muscular  and  mucous  strata.  On  this  membrane  some  of  the  fibres 
of  the  constrictor  muscles  tenninate. 

The  CONSTRICTORS  are  three  thin  muscles,  which  are  arranged  like  Constric- 
scales,  the  lower  partly  overlaying  the  middle,  and  the  middle  the 
upper. 

The  inferior  constrictor  (fig.  28,  ^),  the  most  superficial  and  lowest,  Lower 
arises  from  the  side  of  the  cricoid  cartilage  ;  from  the  oblique  line  arises  from 
and  upper  and  lower  borders  of  the  thjToid  cartilage,  and  from  the  ^^'^^ 
part  of  the  latter  which  is  behind  the  oblique  line.    The  origin  is  an<i  ends  in. 
small  when  compared  with  the  insertion,  for  the  fibres  are  directed  uiW"^     ** 
backwards,  radiating,  and  are  inserted  into  a  raphe  along  the  middle 
line,  where  it  meets  the  corresponding  muscle  of  the  opposite  side. 

The  outer  surface  of  the  muscle  is  in  contact  with  the  sheath  of  Parts  in 
the  carotid  artery,  and  with  the  muscles  covering  the  spinal  column,  with  it. 
The  lower  border  is  straight,  and  is  continuous  with  the  fibres  of 
the  oesophagus  ;  whilst  the  upper  border  overlaps  the  fibres  of  the 
middle  constrictor  (b).    Tlie  recurrent  nen^e  and  vessels  (*)  enter 
beneath  the  lower  border. 

The  middle  constrictor  (fig.  28,  ^)  has  nearly  the  same  shape  as  Middle  cou- 
thc  preceding,  that  is  to  say,  it  is  narrowed  in  front  and  expanded  ^^^^^^  • 
behind.    Its  fibres  arise  from  the  great  comu  of  the  os  hyoides,  from  j^'Js?"  ][jj*"» 
the  small  comu  of  the  same  bone,  and  from  the  stylo-hyoid  ligament.    ^"^ 
Piom  this  origin  the  fibres  radiate,  and  are  blended  along  the  middle 
line  with  the  other  muscles. 
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Tlic  surfnccB  have  connections  sinular  to  those  of  tine  preceding 
ciiiiBtrictor.  Tlie  upper  border  is  separated  from  the  Bapeiior  ooii- 
stric'tur  by  the  etylo-phoryngeuB  muscle  D,  and  ends  on  the  SLpooeii- 


rosis  of  the  pharynx,  about  an  indi  froui  tlie  base  of  tlic  sknll.    The 
loiver  border  descends  beneath  tlic  inferior  constrictor ;  and  opposite 
the  interval  hetvccn  the  two  is  the  upper  laryngeal  nerve  (*). 
Ul'pcr  con-        The  evjierwr  cimslridoT  (fig.  28,  *'}  is  the  least  strong  of  the  three 

•  Eittmal  Tiow  of  Uie  pliarjnx  (IlliiBlraUoiis  of  DisBBCtion*),  JVacete: 
A.  Inferior  constrictor.  D.  Middle  constrictor.  c.  Upper  comtrietar. 
s.  Stylo-pbnrj'tigous.  r.  Levator  palnti.  B.  Teneor  palnU.  i.  BnecinatoT. 
I.  Hyo'glossns.  Nenci :  I ,  Qlosso'plifirj'iigeal.  S.  Hypo-gloaial.  3.  Supe- 
rior laiyngeal.  4.  External  laTyDgcal.  5.  Recurrent  laiTngeal.  6.  Gnit^ 
twy  nerre. 


ELEVATOES   OF    PHAEYNX.  125. 

mascleB,  and  wants  the  usual  conical  form.    Its  origin  is  extensive, 

and  is  connected  successively,  from  above  down,  with  the  inner  surface  origiu  in 

of  the  internal  pterygoid  plate  (the  lower  third  or  less),  with  the  ^^^^ 

pterygo-maxillary  ligament,  with  the  posterior  part  of  the  mylo-hyoid 

ridge  of  the  lower  jaw,  and  with  the  mucous  membrane  of  the  mouth 

and  the  side  of  the  tongue.    The  fleshy  fibres  pass  backwards,  and  J^'*!^'^ 

are  inserted  on  the  aponeurosis  of  the  pharynx,  as  well  as  into  the  the  otuew 

raphe  along  the  middle  line. 

The  parts  in  contact  externally  with  this  muscle  are,  the  deep  Contiguous- 
vessels  and  nerves  of  the  neck  ;  and  internally  it  is  lined  by  the  ^^*^* 
aponeurosis  and  the  mucous  membrane.  The  upper  border  consists 
of  arched  fibres  which  are  directed  backwards  from  the  pterygoid 
plate  ;  and  above  it  the  levator  palati  muscle  F  is  seen.  The  lower 
border  is  overlaid  by  the  middle  constrictor  muscle.  The  attachment 
to  the  pterygo-maxillary  ligament  corresponds  with  the  origin  of  the 
buccinator  muscle  i. 

Action  of  constrictors.  The  muscles  of  both  sides  contracting  will  Use  of  con- 
diminish  the  size  of  the  pharynx ;  and  as  the  anterior  attachments  ^'^^'^^^ 
of  the  lower  muscles  are  nearer  together  than  those  of  the  upper, 
the  tube  will  be  contracted  more  behind  the  larynx  than  near  the 
head. 

In  swallowing  the  morsel  is  seized  first  by  the  middle  constrictor,  in  swallow^ 
and  is  delivered  over  to  the  inferior,  by  which  it  is  conveyed  to  the  ^' 
oesophagus  :  both  muscles  act  involuntarily.    By  the  contraction  of 
the  upper  muscle  the  space  above  the  mouth  will  be  narrowed,  so 
that  the  soft  palate  being  raised,  the  upper  portion  of  tlie  pharyn- 
geal space  can  be  shut  off  from  the  lower. 

Dissection  (fig.  29).  OpeTi  the  pharynx  by  an  incision  along  its  DLsaeGtion^ 
middle,  and,  after  removing  the  tow  from  the  interior,  keep  it  open 
with  hooks :  a  better  view  of  the  cavity  will  be  obtained  by  partly 
dividing  the  occipital  attachment  on  each  side.  The  mucous  mem- 
brane is  to  be  carefully  removed  below  the  dilated  extremity  of 
the  Eustacliian  tube  on  the  right  side,  for  the  purpose  of  finding: 
some  pale  muscular  fibres,  salpingo-pharyngeus  c,  which  descend 
from  it. 

The  ELEVATORS  of  the  phaiynx  are  two  in  number  on  each  side, — an  Elevators  of 
external  (stylo-pharyngeus),  and  an  internal  (salpingo-pharyngeus).  P^^^^^T"^- 

The  stylo^haryngeus  (external  elevator)  may  be  read  again  witli  styio-pua- 
the  pharynx.    Its  description  is  given  in  p.  102.  ryngeua. 

SalpingO'jyharyngeus,   c  (internal  elevator).     This  little  band  is  Salpingo- 
fixed  by  tendon  to  the  lower  border  of  the  cartilage  of  the  Eusta-  l»*«^y"geu»- 
chian  tul>e  near  the  orifice.     Its  fleshy  fibres  end  below  by  joining  Attacii- 
thoee  of  tlie  palato-pharyngeus  q.    If  the  part  is  not  tolerably  fresh  n^enta. 
the  muscle  may  not  be  visible. 

Action.  This  thin  muscle  elevates  the  upper  and  lateral  part  of  Use. 
the  pharynx  above  the  spot  where  the  large  external  elevator  enters 
the  wall ;  but  it  is  probably  used  chiefly  in  opening  the  Eustachian 
tabe  in  swallowing. 

The  interior  of  the  pharynx  (fig.  29)  is  wider  from  side  to  side  interior  of 
than  from  before  back,  and  its  greatest  width  is  opposite  the  hyoid  p^""^'^^- 
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bone  ;  from  that  spot  it  diminishes  both  upwanla  and  downwards, 
but  much  more  rapidly  in  the  latter  than  in  tlie  former  direction. 
Tliruu^li  tbe  part  of  tlie  passage  above  the  mouth  tlie  air  moves  in 
respiration  ;  wliilst  through  that  below  the  inoutb  botli  air  and  food 
are  transmitted — the  air  parsing  to  the  aperture  of  the  wind-|Hpe, 
niid  tlie  food  to  tbe  ccsophagus.  In  it  tlie  following  objects  are  to 
be  noticed. 

At  the  top  are  Bitukte  the  posterior  apertures,  a,  of  the  nasti 
cavity,  wliich  are  separated  by  the  septum  nasi ;  and  below  them 
bangs  the  soft  palato,  partly  closing  the  caiity  of  tlie  mouth.  By 
the  side  of  each  nasal  aperture  is  the  trunipet-shnped  end  of  the 
Eiistncbian  tulie,  F. 

Below  the  soft  pnkte,  the  opening  into  the  mouth — iethmua 
fauciuiii,  H,  is  to  lie  recognised  ;  and  on  each  side  of  this  is  the 
tonsil,  K,  which  is  placed  in  a  hollow  between  two  prominencea 
nanicil  pillars  of  the  soft  palate, — the  one,  i,  proceeding  from  tlta 
Koft  palate  to  the  side  of  the  tongue,  niid  tlie  other,  l,  from  tJie 
eaino  part  to  the  side  of  the  pharj'nx. 

Next  in  onler,  below  the  mouth,  eoiues  the  aperture  of  the  larynx, 
H  ;  otid  close  in  front  of  it  is  the  epiglottis,  or  the  valve  which 
nBHJHtH  to  close  tliat  opening  during  deglutition.  Lowest  of  all  is 
the  opening,  0,  from  the  pliarj'iix  into  tlie  oesophngns. 

Tlio  aperluttt  into  the  pharynx  are  seven  in  number,  and  have 
the  following  position  aud  bomidaries : — 

Tlie  posterior  opemtigt  of  the  misal /osiKt,  G.  are  oval  in  form,  and 
measure  aliout  an  inch  from  above  down,  but  only  half  an  inrfi 
ai'roRs.  Knell  is  coiistntcled  in  the  dried  hUiiU  by  the  sphenoid  and 
palate  bones  above,  and  by  the  palate  below  ;  by  the  vomer  inside, 
and  tbe  inteniol  pterygoid  plate  outside ;  and  it  is  lined  by  mucous 

The  Eutlacliian  tube,  f,  is  a  canal,  partly  osseouK,  partly  cartila- 
ginous, by  which  the  lyiupnjiic  cavity  of  the  ear  coiiiuiunicatea 
with  tlie  external  air. 

If  the  mucous  iiieinbrane  he  removed  from  the  tiil>e  on  the  right 
side,  the  cartilaginous  part  appears  to  be  nearly  an  inch  long.  It  is 
narrow  auperiorlj',  where  it  is  tixc<l  to  the  mnrf^ns  of  a  groove 
lietween  the  petrous  part  of  the  temporal  ami  the  sphenoid  bone  ; 
but  it  increases  in  width  as  it  is  directed  downwards  to  tbe  pharynx, 
and  ends  by  a  wide  aperture  inside  the  internal  pterj'goid  plate,  on 
a  level  with  the  inferior  meatus.  Its  opening  in  the  pharynx  ia 
uval  in  fonii ;  and  the  inner  side,  which  is  larger  than  the  outer, 
projects  forwards,  giving  rise  to  a  trumpet- Bha]>cd  mouth. 

This  part  of  tlic  tube  is  constructed  by  a  triangular  piece  of  car- 
tilage, whose  margins  are  bent  downwanls  ho  as  to  enclose  a  narrow 
space  ;  but  at  the  under  aspect  the  cartilage  is  deficient,  and  the 
wall  is  formed  by  6broiis  membrane.  Closely  united  to  tbe  ptery* 
goid  plate,  the  tube  is  covered  by  the  mucous  membrane  ;  and 
through  it  the  mucous  lining  of  the  cavity  of  the  tj'nipanum  is 
continuous  with  that  of  the  pharynx. 

Tbe  apace  included  between  the  root  of  the  tongue  and  tbe  orche* 
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of  the  Hoft  palate  on  oppoaite  sides  in  colled  the/oucex.    It  in  vri<ler 
below  than  above  ;  and  on  ench  side  lies  tbe  tonsil. 

The  Ulhmus  Jaticium,  H,  is  the  iinrrou'cil  npertureof  conimimica-  openlDgof 
tion  between  tlie  mouth  and  the  f  bums,  whose  me  ia  altered  by  the  ^'  '•"™- 
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<-levatcd  or  pcmlcnt  position  of  the  soft  p.ilnte.  Laterally  it  ia 
tmuniled  by  the  anterior  arches  of  the  soft  pnlutc,  whidi  are  named 
pillarg  of  tbc/aucM. 

Tlie  ajierture  of  the  lari/njr,  s,  is  wide  in  front,  where  it  is  liotiiided  Uiiwr 
by  the  epiglottis,  and  pointed  behind  between  the  arytccnoiJ  carti-  ^j^^" 

•  Interoal  Tiew  of  the  pharjnx  (IlliiBtnitions  of  Dis'cctioDa).  Muscles  of 
tlie  palata,  and  nuneil  parta.  A.  Leiator  lolali.  B.  Tcoeor  jxilati.  c.  Sal- 
piiigo-pIi*i7ng«ii>.  D.  Aiyg09  tiiuls.  i.  Internal  pterycoiil  luusclc.  r.  Bnd 
of  the  EosUi^iaii  tube.  a.  Pait«rior  oariB.  H.  Moutli  civitf.  i.  Anterior 
pillar  at  the  fsnces.  i.  Apertures  of  the  tooeil.  u  Posterior  pillar  of  tlie 
faacei.  w.  OpeuDg  of  the  larynx,  o.  Opeuiug  of  tbe  oesopiiasus.  t,  UtuU. 
^  Bopeifieial  put  of  KUato-pliUTngeus. 
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la^es.  Tlic  eiAea  are  sloped  from  before  back,  and  ore  formed  by 
foMs  of  the  mucous  membrane  eitending  between  the  arytienoid 
cartilngres  and  tiie  epiglottis.  Posteriorly  it  is  limited  by  the  comi- 
cilia  laryngin,  and  by  tlie  aryta3noid  muscle  covered  by  mucotis 
membrane.  During  respiration  this  aperture  is  unobstructed,  but  in 
the  act  of  deglutition  it  in  closcil  by  the  epiglottis. 

1lc(dnniiiit  *f      "^"^  opening  into  the  it»ophagu$,  <>,  is  the  narrowest  pnrt  of  the 

iiaoplagns.  pbnrjni,  and  is  opposite  the  cricoid  cartilage  and  the  fifth  cervical 
vertebra.  Internally  ^e  mucous  membrane  in  the  ccsophogns  is 
paler  than  that  in  the  pharynx  \  and  externally  the  point  nt  wliicli 
the  pharyns  ends  is  marked  by  a  Hliglit  contraction,  nn{l  by  a  change 
in  the  direction  of  tlie  muscular  libres. 

Sortjuliie        The  kokt  TALATE,  O  (velum  pendulum  palnti)  is  a  moveable  stiuc- 

inm^?''-'''  *'"^®  between  the  mouth  and  the  phuryni,  which  can  either  close 
the  opening  of  the  month,  or  cut  off  the  passage  to  the  nose,  accord- 
ing as  it  is  depresseil  or  elevated.     In  tlie  usual  position  of  the  soft 

■niforis,  palate  (the  state  of  relaxation)  tlie  anterior  surface  is  somewhat 
curved,  and  is  continuous  with  the  roof  of  the  mouth,  whilst  the 

bonipni  opposite  surface  is  convex  and  turned  to  the  pharynx.  The  upper 
border  is  fixed  to  the  posterior  margin  of  the  hard  palate  ;  and  each 

n^mit  lateral   part   joins   the   pharynx.     The   lower  border  is   free,   and 

tunijB  DVDia.  preBents  in  the  centre  n  conical  jienduloiis  part — the  vvula,  P. 
Along  its  middle  is  a  slight  ridge,  indicative  of  the  original  separa- 
tion into  two  balvcH. 

Anlieaor  Springing  from  the  lower  part  of  the  soft  palate,  near  the  u\-ula, 

plUuii  nrg  t^^.(,  folilg  oil  eitcli  gidc,  contnining  muBculor  fibres,  which  are 

directed  dowTiwards  on  llie  sides  of  the  fnucea,  Tliese  are  named 
arcbet  or  pillar)  o(  the^«i/n/e,and  are  distinguiahed  from  one  another 

anterior,  by  their  relative  position.  Tlie  anterior,  I,  reaches  from  the  fore 
part  to  the  side  of  the  tongue  near  the  middle  ;  and  the  ptuterior, 

poatorior.  ^1  longer  lliaii  the  other,  is  continued  from  the  lower  border  to  the 
side  of  the  phar>-nx.  As  they  diverge  from  their  origin  to  their 
termination,  they  limit  n  triangular  space  in  which  the  tonsil  lies. 

CoTutltoeDt*      The   velum  consists   of  an   aponeuroBiH,   with   muscles,   vessels, 

ofTclnm.  nerves,  and  mucous  glnuds  ;  and  the  whole  is  envclopied  by  the 
mucous  membrane. 

DliKit  ZWjMc/ion.  Sonic  of  the  muscles  of  the  palate  are  readily  dis- 

played, but  others  rei(uire  care  in  their  dissection. 

lemiorainl  *^"  the  right  side  the  two  principal  muBcles  of  the  soft  palate — 
the  elevator  and  tensor,  are  very  jilain.  These  have  l>een  partly 
ilissected  on  the  right  side  ;  but  to  follow  thein  to  their  termination, 
let  the  upper  attachment  of  the  ]iharynx  on  the  same  side,  and  the 
pnrt  of  the  superior  constrictor  which  arises  from  the  internal  ptery- 
goid plote,  be  cut  through.  Tlie  levator  wilt  be  fully  laid  bare  by 
the  removal  of  the  mucous  membrane,  and  a  few  muscular  fibres 
covering  its  lower  part.  The  tendon  of  the  tensor  palati  should  be 
followed  round  the  hamiilar  process  of  the  pterygoid  plate  ;  and 
its  situation  in  the  palate  beneath  the  levator  should  he  made  evi- 
dent. The  position  of  the  Enstachian  tube  with  respect  to  those 
muscles  should  be  ascertained. 
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On  the  left  side,  the  mucous  membrane  is  to  be  raised  with  great  on  left 
care  from  the  posterior  surface  of  the  palate,  to  obtain  a  view  of  J^^J^"*' 
the  superficial  muscular  fibres.     Immediately  beneath  the  mucous 
covering  are  some  fine  transverse  fibres  of  the  palato-pharyngeus 
muscle ;  and  beneath  them,  in  the  middle  line,  are  the  longitudinal 
fibres  of  the  azygos  uvulae.     A  deeper  set  of  fibres  of  the  palato-  azygos 
pharyngeus  is  to  be  followed,  on  tlie  right  side,  beneath  the  levator  ^^^   * 
and  az}'gos  muscles. 

The  student  should  remove  next  the  mucous  membrane  from  the  and  palato- 
muscular  fibres  contained  in  the  arches  of  the  palate,  and  should  ^  ^^^' 
follow  these  upwards  and  downwards.     In  order  to  see  them  in  the 
anterior  fold^  it  vnW  be  necessary  to  take  the  membrane  from  the 
anterior  surface  of  the  palate.    If  the  part  is  not  tolerably  fresh, 
some  of  the  paler  fibres  may  not  be  visible. 

Aponeurosis  of  the  soft  palate.  Giving  strength  to  the  velum  is  a  Aponeiiroei* 
thin  but  firm  aponeurosis,  which  is  attached  to  the  hard  palate.  °  P*"***- 
This  membrane  becomes  tliinner  as  it  descends  in  the  velum ;  and 
it  is  joined  by  the  tendon  of  the  tensor  palati  muscle. 

The  MUSCLES  of  the  soft  palate  are  four  on  each  side, — an  elevator  Nine  mua- 
and  tensor ;  with  the  palato-glossus  and  palato-pharjnigeus,  which 
act   as  depressors.     In  addition  there  is  a  small  median  azygos 
muscle. 

The  LEV^ATOR  PALATI   (fig.   20,   ^^)  is  a  thick,  roundish  muscle,  Elevator 
which  is  partly  situate  outside  the  pharj-nx.     It  arises  from  the  S^  out- 
mider  surface  of  the  apex  of  the  petrous  portion  of  the  temporal  »^*i«  P^»- 
bone  (fig.  30, '),  and  from  the  inner  and  hinder  part  of  the  cartilage        * 
of  the  Eustachian  tube.    The  fibres  enter  the  pharynx  above  the 
superior  constrictor,  and  then  spread  out  in  the  soft  palate,  where  and  u  lost 
they  join  along  the  middle  line  with  those  of  the  muscle  of  the  ^  ^^  ^' 
opposite  side. 

Oatside  the  pharynx  this  muscle  rests  against  the  Eustachian  Connec- 
tabe.    In  the  palate  it  forms  a  stratum  that  reaches  the  whole    °"** 
depth  of  that  structure,  and  is  embraced  by  two  planes  of  fibres  of 
the  palato-pharyngeus  (^). 

Action,  It  tilts  backwards  the  free  edge  of  the  soft  palate  towards  Use 
the  pharynx  so  as  to  enlarge  the  isthmus  faucium,  and  to  shut  oif  ^"  ^^    ^' 
with  the  contracted  pharjnx  the  nose  openings.    In  swallowing  the 
palate  is  raised,  and  is  arched  over  the  bolus  passing  from  the  mouth 
to  the  pharynx.    For  its  action  on  the  Eustachian  tube,  see  Tensor  «»n tuU. 
palati. 

The  TENSOR  vel  circumflexus  palati  (fig.  29,  ®)  arises  like  the  Tenaor 
preceding  outside  the  phar^nix,  and   is  a  thin  riband-like  band, 
situate  between  the  internal  pterygoid  plate  and  muscle.     About  arises  out- 
one  inch  and  a  half  wide  at  its  origin,  it  is  attached  to  the  slight  Jy^xJ^  ^' 
depression  (scaphoid  fossa)  at  the  root  of  the  internal  pterygoid 
plate,  to  the  outer  and  fore  part  of  the  Eustachian  tube,  and  still 
farther  out  to  the  spinous  process  of  the  sphenoid,  and  the  vaginal 
(tympanic)  process  of  the  temporal  bone.     Inferiorly  the  fleshy 
fibres  end  in  a  tendon  which,  entering  the  pharynx  between  the 
attachments   of   the   buccinator   muscle,   is    reflected    round    the 
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Iiainular  process  (fig.  .SO, '),  anil  is  inierltd  into  about  one  tliirf  of 
an  inch  of  the  posterior  horder  of  the  palate,  viz.  from  the  centnl 
spine  to  a  projecting  point ;  and  inferiorly  into  the  aponeurosis  of 
the  velum, 

Aa  the  tendon  winds  round  the  bone,  it  is  thrown  into  folds ;  sod 
between  the  two  i«  a  hiirsa.     In  the  soft  palate  it  lies  licneath  the 
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levator  muscle.     The  Eustnchinn  tiilie  is  tlirectcil   inwonls  between 
this  muscle  and  the  preceding. 

Action.  Acting  from  the  skull  the  muscle  will  fii  and  make  tenae 
tlie  lateral  part  of  the  soft  pnlnte  ;  but  its  movements  will  be  very 
limited,  seeing  that  the  tendon  is  inserted   partly  into   the   palate 

If  the  soft  palate  is  fixed  by  the  depressor  musi'tes,  the  levator 
and  tensor,  and  the  salpingo-pharyngeus,  taking  their  fixed  points 
below,  open  the  Eustachian  tnlte  in  swallowing. 

The  FALATO-GLOSSUfl  MUH71.K  (constrictor  isthmi  fauciuui)  is  a 
sinnll,  pale  band  of  fibres,  which  is  contained  in  the  anterior  arch.l, 
of  the  soft  palate.  It  is  connected  inferiorly  witli  the  lateral  surface 
and  the  dorsnm  of  the  tong^ue  ;  from  this  spot  the  fibres  ascend 
l)efore  the  tonul  to  the  anterior  aspect  of  the  soft  palate,  where 
they  fonn  n  thin  muscular  stratum,  and  join  tliose  of  the  fellow 
muscle  along  tlie  middle  line. 

At  its  origin  the  muscle  is  blended  with  the  glossal  nniscles,  and 
at  its  insertion  it  is  placed  before  the  tensor  pelari. 

Anion.  The  palato-glossiis  narrows  the  isthmus  of  tlie  fauces ;  the 
muscles  of  opposite  sides  reoving  inwards  towards  each  other,  and 
separating  from  the  mouth  the  morsel  to  be  swallowed. 

Wlien  the  tongue  is  fixed  the  muscle  will  render  tense  and  draw 
down  the  soft  palate. 

The  PALATo-PHAHYNOEue  is  much  larger  in  size  than  the  preceding, 

*  1.  AijgM  uvnhe,  2.  Tensor  p«]ati.  3.  Levator  palati.  4.  P»Uto- 
phaiyiigeiu— upper  en4     G.  External  ptei7goicl. 
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-and  gives  rise  to  the  eminence  of  the  posterior  pillar,  l,  of  the  soft  rj-ngeua,  in 
palate.   The  muscle  is  attached  below  to  the  posterior  border  of  the  ffl|^**'  '^^ 
thyroid  cartilage,  some  fibres  blending  with  the  contiguous  portion 
of  the  pharynx ;  and  it  decussates  across  the  middle  line  with  corres- 
ponding fibres  of  the  muscle  of  the  opposite  side  (Merkel).^   Ascend-  Attach- 
ing thence  behind  the  tonsil,  the  fibres  enter  the  side  of  the  palate,  *"'^°**' 
4ind  separate  into  two  layers  (fig.  30,  *).    The  posterior,  thin  and  strata  in 
in  contact  with  the  mucous  membrane,  joins  at  the  middle  line  a  P^*«- 
like  offset  of  its  fellow.    The  deeper  or  anterfbrttratum,  much  the 
strongest,  enters  the  substance  of  the  palate  between  the  levator 
and  tensor,  and  joins  at  the  middle  line  the  corresponding  part  of 
the  opposite  muscle,  whilst  some  of  the  upper  fibres  end  on  the 
aponeurosis  of  the  palate. 

In  the  palate  tlie  muscle  encloses  the  levator  palati  and  azygos 
iivulaB  between  its  two  strata. 

Action.  Taking  its  fixed  point  at  the  thyroid  cartilage  the  muscle  Une : 
"depresses  and  makes  tense  tlie  soft  palate.  ^^  palate. 

During  the  act  of  swallowing  b;)th  muscles  move  back  the  lower  in  swallow- 
■e<ige  of  the  soft  palate  towards  the  pharynx ;  and  approaching  each  "^' 
other,  form  an  obKque  plane  for  the  downward  direction  of  the 
food  :  in  that  state  the  uvula  lies  in  the  interval  l)etween  the  two. 

The  AZYGOS  uvuLJi  (fig.  29,  ^)  is  situate  along  the  middle  line  of  Azygog 
the  velum  near  the  posterior  surface.    The  muscle  consists  of  two  JJJgfi^JJng 
narrow  slips  of  pale  fibres,  which  arise  from  the  spine  at  the  posterior  miadie ; 
border  of  the  hard  palate,  or  from  the  contiguous  aponeurosis,  and 
-^nd  inferiorly  in  the  tip  of  the  uvula.    Behind  tliis  muscle,  separat-  attach- 
ing^ it  from  the  mucous  membrane,  is  the  thin  stratum  of  the  palato-  "**"*  * 
pharjTigeus. 

Action.  Its  fibres  elevate  the  uvula,  shortening  the  mid  part  of  U«e. 
the  soft  palate,  and  direct  that  process  backwards. 

The  tonsil,  K,  is  a  collection  of  follicular  capsules  resembling  those  Tonaii  iK 
-oil  the  dorsum  lingua;,  which  is  placed  close  above  the  base  of  the  puiara  "f 
tongue,  and  between  the  arches  of  the  soft  palate.    Each  is  roundish  I'alate. 
in  shape,  but  variable  in  size  ;  and  apertures  are  apparent  on  its 
narface.    Externally  the  tonsil  is  situate  opposite  the  superior  con- 
.Mtrictor  muscle  and  the  angle  of  the  lower  jaw  ;  and  when  enlarged 
it  may  press  against  tlie  internal  carotid  blood-vessel. 

The  apertures  on  the  surface  lead  to  rounded  terminal  recesses  or  Formed  of 
hollows  which  are  lined  by  mucous  membrane.    Around  each  recess  g^JJ^  ****" 
is  a  layer  of  small  closed  capsules,  which  are  seated  in  the  tissue 
beneath  the  mucous  membrane,  and  are  filled  with  a  grayish  sub- 
.^rtance  containing  cells  and  nuclear-looking  bodies.    No  openings 
from  the  capsules  are  to  be  recognised  in  the  recesses. 

Its  arteries  are  numerous  and  are  derived  from  the  facial.  Ungual,  VeAsels. 
-ascending  pharyngeal,  and  internal  maxillary  branches  of  the  ex- 
ternal carotid.    Its  veins  have  a  plexifonu  arrangement  on  the  outer 

*  JOr.  Herkel,  in  the  work  before  referred  to,  states  that  this  muscle  has  no 
^firm  fixed  attachment  below,  and  that  it  ends  altogether  in  the  wall  of  the 
pharynx,  decoMating  with  the  moscle  of  the  opposite  side.  This  assertion 
does  sot  accord  with  my  experience. 
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CAVITY    OF    THE    MOUTn. 

t  funiished  to  it  from  the  fifth  and  glosso-pharjn- 


e  mtmbrane  of  the  pharynx  ia  continuous  anteriorly  witl» 
tlie  lining  of  tho  nioutli,  noae,  and  larynx.  Covering  the  Boft  pnlatp 
mid  '\ta  numerous  Rinnl)  glands  (palatine),  the  inen>l>rane  ia  continued 
to  the  tonailn  on  each  side,  nnd  is  prolonged  liy  the  Kiistacliian  tnlie 
to  the  tjmiuinum.  In  front  of  each  nrctronoid  cartilage  it  enclnseKi 
a  masa  of  mucipnnius  glands  (arytenoid).  Inferiorly,  it  is  con- 
tinued by  the  craoplingus  tu  the  stonincli. 

Tlie  mncouB  uieinbrnue  is  provided  iv-ith  more  glnuda  in  the  upper, 
tliati  in  tho  lower  part  of  the  pharjiijt ;  nnd  its  diameter,  near  the 
different  apertures,  resembles  that  of  the  memlinino  lining  the 
cavities  coinmnnicating  with  tlie  phnrj'nx.  Its  epitlielium  is  sealy 
below  the  narcs  (Heule)  ;  but  is  colunuinr  and  ciliated  above  that 
a|>ot,  where  only  the  air  ia  trananiitted, 

Bfgininni]  of  the  aumphatfue.  This  tulie  i:*  unicU  smaller  than  the 
plmrynx,  and  the  walls  are  flaccid.  For  flie  commencement,  and  its- 
connections  in  the  neck,  see  p.  120. 

The  giLllet  consists  of  two  layers  of  muscular  fibres,  with  a  lining- 
of  miiciiua  menibrnne.  The  ertermtl  layer,  is  formed  of  longitudi- 
nal fibres,  which  begin  opjKiaite  the  cricoid  cartilage  by  three  bnndlesy 
anterior  and  two  lateral ;  the  fonner  is  attached  to  the  ridge  nt  the 
back  of  the  cartilage,  and  tl  c  others  jo  n  tl  e  fcrior  constrictor. 
The  mienial  layrr,  on  tlio  othe  lad  s  fon  od  of  c  rcular  fibres^ 
which  are  continuous  with  tl  oae  of  tl  e  nfen  r  onstnctor  The 
stnictnre  of  the  ccBophagus  s  !  nWl  o  full>  ll  e  d  ssectioii 
of  the  thorax. 


CAVITY    OF  THE  MOCTH. 

Tlie  cheeks,  the  lips,  and  the  teeth,  are  to  he  examined  with  the 
mouth,  as  all  may  be  considered  accessory  parts. 

Moutb.  Thb  Mouth.  Tlie  cavity  of  the  mouth  is  situate  Wlow  that  of  the 

nose,  and  extends  from  tlie  lips  in  front  to  the  isthmus  of  the  fauces- 

Sitostlon,  lieliind,  lia  boundaries  are  [lartly  osaeouB  and  partly  muscular,  and 
it«  size  licpends  upon  the  ptisition  of  the  lower  jaw  hone.     When 

tonii,  the  lower  jaw  is  moderalely  removed  from  the  upper,  tlie  mouth  i» 

an  oval  cavity  with  the  folloniug  lioimdaries.     The  roof,  concave, 

Bitl  imoncla-  jg  constituted  by  tho  hard  and  soft  palate,  and  is  limited  anteriorly 
by  the  arch  of  tlie  teetli.  In  the  four  is  the  tong^ue,  bounded  by 
the  arch  of  tho  lower  teeth  ;  and  l>eneath  the  tip  of  that  body  is 
the  fru^nuni  lingUK,  with  the  sublingual  gland  on  each  wde.  Each 
lateral  houndanj  consists  of  the  cheek  nnd  the  ramus  of  the  lower 
jaw;  and  in  it,  near  the  second  molar  tooth  in  tho  upper  jaw,  is  the 
opening  of  the  parotid  duct.  The  anterior  oiiening  of  the  month  is. 
boimded  by  the  lipa;  and  the  posterior  corresponds  with  tlie  iiiit«rior 
pillars  of  the  soft  palate. 
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The  mucous  membrane  is  lenn  sensitive  on  the  hard  than  the  soft  Lining  of 
parts  houndmg  th6  mouth ;  it  lines  the  interior  of  the  cavity,  and  *^**  ^^^^^ 
is  reflected  over  the  tongue.    Anteriorly  it  is  continuous  with  the 
tegument,  and   posteriorly  with  the  lining  of  the  pharynx.    The 
c'pithelium  coveruig  the  membrane  is  of  the  scaly  variety.  epitheliuwi. 

Between  each   lip  and  the  front  of  the  corresponding  jaw  the  differe  in 
membrane  forms  a  small  fold — f rajnulum.    On  the  bony  part  of  the  ^**^^* 
roof  it  blends  with  tlie  dense  tissue  (gums)  covering  the  vessels  and  on  roof, 
nerves.     On  the  soft  palate  it  is  smooth  and  thumer,  and  along  the 
middle   of  the  palate  is  a  ridge  which  ends  in  front  in  a  small 
papilla.    In  the  floor  of  the  mouth  the  membrane  forms  the  fra?num  floor, 
lingua;  beneath  the  tip  of  the  tongue,  and  sends  tubes  into  the 
opeumgs  of  the  Whartonian  and  sublingual  ducts  ;  whilst  on  each 
«ide  of  tlie  fr«enum  it  is  raised  hi  to  a  ridge  by  the  subjacent  sub-  cheek,  and 
lingual  gland.     On  the  interior  of  the  cheek  and  lips  the  mucous  ^^' 
lining  is  smooth,  and  is  separated  from  the  muscles  by  small  buccal 
and  labial  glands. 

Over  the  whole  cavity,  but  especially  on  the  lips,  are  papillae  for 
the  pmpose  of  touch. 

Tlie  ciiEEK  extends  from  the  commissure  of  the  lips  to  the  ramus  Check ; 
of  tlie  lower  jaw,  and  is  attached  above  and  below  to  the  alveolar  extent 
process  of  the  jaw  on  the  outer  aspect.    The  cliief  constituent  of  "»*^  »tmc- 
the  cheek  is  the  fleshy  part  of  the  buccinator  muscle  ;  on  the  inner 
«urface  of  tliis  is  the  mucous  membrane  ;  and  on  the  outer  the 
integuments,  with  some  muscles,  vessels,  and  nerves.    The  parotid 
<iuct  perforates  the  cheek  near  the  second  molar  tooth  of  the  upper 
jaw. 

The  LIPS  surromid  the  opening  of  the  mouth ;  they  consist  cliiefly  Lips, 
of  the  fleshy  part  of  the  orbicularis  oris  muscle,  covered  externally  ''°r?f*|  ^Y 
by  integument,  and  internally  by  mucous  membrane.    The  lower 
lip  is  the  larger  and  more  moveable  of  the  two.     Between  the 
muscular  structure  and  the  mucous  covering  He  the  labial  glands ; 
and  in  the   substance  of  each  lip,  nearer  the  uiner  than  the  outer 
surface,  and  at  the  line  of  junction  of  the  two  parts  of  the  orbicu-  contoing 
laris,  is  placed  the  arch  of  the  coronary  arterj'.  artery. 

Teeth.  Li  the  adult  there  are  sixteen  teeth  in  each  jaw,  which  Teeth, 
are  set  in  the  alveolar  borders  in  the  fonn  of  an  arch,  and  are  sur-  arrangement 
rounded  by  the  gums.     Each  dental  arch  has  its  convexity  turned  inja'^; 
forwards  ;  and,  commonly,  the  arch  in  the  maxilla  overhangs  that 
in  tlie  mandible  when  tlie  jaws  are  in  contact.     The  teeth  are 
similar  in  the  half  of  each  jaw,  and  have  received  the  following 
names  : — the   most  anterior  two   are  incisors,  and  the  one   next 
lichind  is  the  canine  tooth ;  two,  still  farther  back,  are  the  bicuspids ; 
and  the  last  three  are  molar  teeth.     Moreover,  the  last  molar  tootli  different 
has  been  called  also  "  dens  sapieutiae,"  from  the  late  period  of  its 
appearance.    The  names  applied  to  the  teeth  indicate  very  nearly 
the  part  they  perform  hi  mastication  ;  thus  the  incisor  and  canine  Use  in  nias- 
teeth  act  as  dividers  of  the  food,  whilst  the  bicuspid  and  molar 
teeth  serve  to  grind  the  ahment. 

The  several  parts  of  the  teeth,  viz.  the  crown,  fang,  and  neck  ;  ^j^^jj^"^** 
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tlie  general  and  special  characters  of  those  parts  in  the  different 
Ij^oups  of  teeth  ;  and  the  structure  of  the  different  components  of 
a  tooth,  must  be  referred  to  in  some  general  treatise  on  anatomv. 


Section  XIII. 


DISSECTION    OF    THE   NOSE. 


Dissection. 


the  bone 
with  saw 


Directions.  To  obtain  a  \ievr  of  the  interior  of  the  nose,  it  will  be  necessarv' 
to  make  a  longitudinal  section  through  the  base  of  the  skull.. 
^V^lil8t  the  student  is  examining  the  boundaries  of  the  nose  he  will 
derive  advantage  from  the  use  of  a  vertical  section  of  a  dried  nasal 
cavity. 

Dissection.  Before  sawing  the  bone,  the  loose  part  of  the  lower 
jaw  on  the  right  side  should  be  taken  away  ;  further,  the  tongue^ 
hyoid  bone,  and  larynx,  all  united,  may  be  detached  from  the  opposite 
half  of  the  lower  jaw,  and  laid  aside  till  the  dissector  is  ready  to- 
use  them. 
Cut  through  On  the  right  side  of  the  middle  line  saw  through  the  frontal  and 
nasal  bones,  the  cribrifonn  plate  of  the  ethmoid,  and  part  of  the 
body  of  the  sphenoid  Ijone,  without  letting  the  saw  descend  into  the- 
nasal  cavity. 

Next  the  roof  of  the  mouth  is  to  be  turned  upwanls,  and  the  soft 
parts  are  to  be  diWded  on  the  right  of  the  median  line  opposite  the 
cut  in  the  roof  of  the  nose.  The  saw  is  then  to  be  carried  through 
the  floor  of  the  nose  and  the  body  of  the  sphenoid  bone  in  such  a 
direction  as  to  come  into  the  incision  above. 

The  piece  of  the  skull  is  now  separated  into  two  parts,  right  and 
left  ;  the  right  half  will  8er\'e  for  the  examination  of  the  meatuses,, 
and  the  left  will  show  the  septum  nasi,  after  the  mucous  membrane 
has  been  removed. 

The  CAVITY  OF  THE  NOSE  is  placed  in  the  centre  of  the  bones  of 
the  face,  being  situate  above  the  mouth,  below  the  cranium,  and 
between  the  orbits.  This  space  is  divided  into  two  parts — nasal 
fossae, — by  a  vertical  partition. 

Each  fossa  is  larger  below  than  above ;  and  is  flattened  in  form^ 
so  that  the  measurement  from  before  back  or  above  down  exceeds 
much  that  from  witlun  out.  It  commimicates  with  both  the  face 
and  the  pharjiix  by  apertures  named  nares,  and  has  also  apertures 
of  communication  w'ith  the  sinuses  in  the  surrounding  Iwnes,  Wz. 
frontal,  ethmoid,  sphenoid,  and  superior  maxillary.  The  student  has 
to  examine  in  each  fossa  a  roof  and  floor,  an  inner  and  outer  wall, 
and  an  anterior  and  posterior  opening. 

The  roof  is  somewhat  arched,  and  is  formed  by  the  cribrifonu 
plate  of  the  ethmoid  bone  in  the  centre  ;  by  the  frontal  and  nasal 
bones,  and  the  cartilages  in  front ;  and  by  the  body  of  the  sphenoid, 
the  sphenoidal  spongj'  bone,  and  the  os  palati,  at  the  posterior  part. 
In  the  dried  skull  many  apertures  exist  hi  it ;  most  are  in  the  ethmoid 


Situation  of 
nose. 

Division 
into  two. 

Form. 


Openings. 


Roof. 


SPONGY   BONES   AND    MEATUSES.  135 

bone  for  the  branches  of  the  olfactory-  nerve  with  vessels,  and  one 
for  the  nasal  nerve  and  vessels;  in  the  front  of  the  body  of  the 
sphenoid  is  the  opening  of  its  sinuK. 

The  floor  is  slightly  hollowed  from  side  to  side,  and  in  it  are  Floor. 
the  palate  and  superior  maxillary  bones — ^their  palate  processes. 
Near  the  front  in  the  dry  skull  is  the  incisor  foramen  leading  to  the 
anterior  palatine  fossa. 

The  inner  boundary  (septum  nasi)  is  partly  osseous  and  partly  inner 
cartilaginous.   The  osseous  part  is  constructed  by  the  vomer,  by  the  ^ 

perpendicular  plate  of  the  ethmoid  bone,  and  by  those  parts  of  the  partly 
frontal  and  nasal  with  which  this  last  bone  articulates.   The  irregu-  *******"*» 
lar  space  in  front  in  the  prepared  skull  is  filled  in  the  recent  state  partly  carti- 
by  the  triangular  cartilage  of  tht  septum^  which  forms  part  of  the  **8*°^*"'- 
partition  between  the  nostrils,  and  supports  the  cartilages  of  the 
anterior  aperture.    Fixed  between  the  vomer,  the  ethmoid  plate,  and 
the  nasal  bones,  this  cartilage  rests  anteriorly  on  the  median  ridge 
lietween  the  superior  maxillae,  and  projects  even  between  the  carti- 
lages of  each  nostril.    The  septum  nasi  is  couunonly  bent  to  one 
Hide. 

Tlie  outer  houndamj  has  the  greatest  extent  and  the  most  irregular  Outer 
surface.     Six  bones  enter  into  its  fonnation,  and  they  come  in  the     '^  "^' 
following  order  from  before  backwards  :  the   nasal    and  superior 
maxillary ;  the  small  os  unguis  with  the  lateral  mass  of  the  ethmoid 
bone  ;  and  posteriorly  the  ascending  part  of  the  palate  bone,  with 
the  internal  pterj-goid  plate  of  the  sphenoid  bone  :  of  these,  the  formed  of 
nasal,  ungual,  and  ethmoidal  reach  only  about  half  way  from  roof  "**"*^     "*^' 
to  floor,  whilst  the  others  extend  the  whole  depth.     Altogether  in 
front  of  the  bones,  the  lateral  cartilages  may  be  saitl  to  construct 
part  of  this  boundary. 

On  this  wall  are  tlu'ee  convoluted  osseous  j)iece8,  named  spongy  u  irregular 
or  turbinate  bones  (fig.  31),  which  project  into  the  cavity:— the  two  o'^surCw*; 
upper  (*)  and  ('),  are  processes  of  the  ethmoid,  but  the  lower  one  (^),  gjjj^®*^ 
iH  a  separate  bone — the  inferior  spongy.  The  spongy  bones  are  con-  bones ; 
fined  to  a  certain  portion  of  the  outer  wall,  and  their  extent  would 
be  limited  by  a  Une  continued  nearly  vertically  upwanis  to  tho  roof 
of  the  cavity  from  both  the  front  and  back  of  tlie  hanl  palate. 
Between  each  turbinate  bone  and  the  wall  of  the  nose  is  a  longitu-  preaeiiis 
dinal  hollow  or  meatus  ;  and  into  these  hollows  the  nasal  duct  and  "o"^*''*- 
the  sinuses  of  the  surrounding  bones  open. 

The  meatuses  are  the  spaces  arched  over  by  the  spongy  bones ;  and  MeatuHes. 
as  the  bones  are  Umited  to  a  certain  part  of  the  outer  wall,  so  are 
the  spaces  beneath  them. 

The  upper  one  (fig  31, ')  is  the  smallest  and  straightest  of  the  Upj»er 
three  meatuses,  and  occupies  the  posterior  half  of  the  space  included  °*^  "*** 
by  the  vertical  lines  before  mentioned.     Into  it  the  posterior  eth- 
moidal sinuses  open  at  the  front ;  and  at  its  posterior  part,  in  the 
dried  bone,  is  the  spheno-palatine  foramen  by  which  nerves  and 
vessels  enter  the  nose. 

The  middle  meatus  (fig.  31,  ")  is  longer  than  the  preceding ;  it  is  Middle 
curved  upwards  in  front,  and  reaches  all  across  the  space  referred  ™®**^"* 
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to  on  the  outer  wall.  Anteriorly  it  coimnunicateH  hy  &  fimnBl-ahiped 
paesAge  (infundibuluiu)  with  the  frontal  Minus  and  the  anterior  eth- 
luoidfl]  cells  ;  and  near  itn  middle  is  a  small  aperture,  which  leads 
into  the  cavity  of  the  upper  jaw. 

The  in/Vruirniea(iM_(fig.  31,')  is  straightertliaii  the  middle  one,  and 
mther  exccedn  the  width  (i£  the  incliiiled  space  on  tlie  outer  wall ; 


Pig.  31.* 


and  when  the  Ijiine  is  clothed  liy  the  mucous  lucuibraue  it  extends 
Htill  farther  forwanls.    In  its  front  is  the  opening  of  the  duetus  ad 

Occasionally  there  is  a  small  fourth  or  rudimentary'  meatus  above 
the  rest  (lig.  31,  '),  which  coinmuniealcK  with  a  posterior  ethmoidal 
cell- 

Tlie  iiaree.  In  the  recent  conilition  of  the  nose  each  fossa  has  a 
distinct  (Ulterior  opening  in  the  fiice,  and  another  in  the  pharynx  ; 
hut  in  the  skeleton  there  is  only  one  eomnioii  opening  in  front  for 
lioth  sides.  These  apertures,  and  the  partH  bounding  them,  have 
hcen  before  deBcribed  (pp.  30  and  12G). 

The  nwcoag  membrane  lining  the  nasul  fossa  is  called  the  pituitary 
ii*  or  Sclmeiderian  membrane  ;  and  from  its  blending  with  the  peri- 
osteum it  acquires  much  strenj^th.  It  is  continuous  with  the  in- 
tegument at  the  nostril,  and  with  the  membrane  lining  the  pharynx 
through  the  posterior  opening:  moreover,  it  is  also  continuous  with 
the  mucous  membrane  of  the  eyeball,  and  with  that  of  the  different 
siniiKeH,  viz.  frontal,  ethmoidal,  sphenoidal,  and  inaxillarj'. 

The  foramina  in  the  ilrj-  liones,  wbich  transmit  nerves  and  vessels, 

d, 

*  Bpongj  bones  Had  meatuscB  of  tlie  nosat  cavitj'.  I.  Upper  qioagx  booe. 
2.  Middle  syoagj  harm.  3.  Inferior  npang;  bone.  i.  Sqnare  part  of  tlia 
ethmoid  bone.  6.  Upper  meatna.  7.  Middle  lueatua.  8.  Lower  meatoa. 
9.  Rndunentaiy  fonrth  meatus.  10.  Vestibule  of  the  naaal  cavitf.  The 
woodcut  ahows  alHO  the  apertures  of  the  glandi  of  the  noK. 
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are  entirely  closed  by  tlie  membnine,  viz.  iiicisor,  aplieno-palatine, 
the  holes  in  the  crihrifomi  plate,  and  tlie  foramen  for  tlie  nasal 
nerve  and  vessels  ;  but  tlie  upcrtiires  that  leud  to  the  sinuses  and 
the  orliit  are  only  Homewhot  dirninislicd  by  the  lining  tlicy  receive. 
The  membrane  is  stretched  over  tlie  opening  of  the  ductus  ad  nasuni, 
forming  a  flap  or  valve  to  elose  the  aperture. 

The  cluuncterM  of  the  nienibranu  iu  the  lower  or  respiratory  jiart 
of  the  nose  differ  greatly  from  those  of  tlic  some  layer  in  the 
olfacUirial  region  near  the  roof. 

In  the  lower  region  of  the  noBe,  through  wluch  the  air  passes  to 
the  Imigti,  the  membrane  in  thick,  and  closely  united  to  the  sub- 
jacent periosteum  and  perichondrium  ;  and  on  the  margins  of  the 
two  inferior  spongy  bunen  it  in  projected  Komewliat  liy  the  large 
submucous  veasels,  no  as  to  increase  the  extent  of  surface.  In  the 
canals  and  sinuses  it  in  very  thin.  Near  the  nostril  it  is  furnished 
with  papillte,  an<l  nuiall  hairs  (vibrissas). 

Tlie  Burfuce  is  covered  by  the  apertures  of  branched 
glands,  which  arc  in  grcatcHt  abundance,  an<l  of  largcat  aizc,  about 
the  middle  and  posterior  parts  of  the  nasid  foRsii.  In  the  lower  (lart 
of  the  nose,  and  iu  the  siuusex, 

the  epitlielium  is  of  the  cohmmar  p;^.  32.* 

dliated    kind ;    hut   it  liccnnicH  -^  B 

laminated  or  Kcaly  in  tlie  dilutn- 
tion  or  vestibuk'  inside  the  noHtril 
(%-  31,  "). 

The  olfactory  region  (fig.  32) 
is  sitnale  at  the  top  of  the  nasal 
cavity,  and  is  confined  to  tljc 
surface  of  tlie  roof  formed  by 
the  cribrifonn  plate  of  the  eth- 
moid ;  to  a  portion  of  tiic  outer 
wall  constructed  by  the  lateral 
mass  of  the  etluuoid  boiic  :  and 
to  a  corresponding  extent  of  tlie 
teptnm,  viz.  about  one  third. 

The  mucous  membrane  in  the 
olfactory  region  receives  the 
olfactory  nerve,  and  is  therefore 
tbe  seat  of  the  sense  of  smell. 
It  differs  much  from  that  in  the 
lower  portion  of  the  nose,  for 

it  is  less  strong  and  vascular  ;  mid  is  of  a  yellowish  colour,  which 
ia  due  to  pigment  in  the  epithelium  und  the  glands. 

Tlic  epithelium  (fig.  .02  .\)  is  thicker  hut  softer  here  than  lower 

*  Hagnificd  Terticol  Bection  of  ths  tnncous  memlirane  of  tbe  nose  (altend 
Irom  Holla). 

k.  1.  L'ahiDuiiT  epithelium  at  tiie  free  sarloee.  2,  Sianulor  or  middle 
bfer  of  the  aune.  3.  Deepest  layer  of  clonijated  celli  placed  verticsllj.  4. 
Secnjtinj  tabular  ^aada. 

a.  a.  Pieeei  of  the  coiuoinar  epithelium  greatly  ealarged.  h.  Oltactorial 
tdli  anNo^  the  epithelium  particles. 


(H  j(lai]dii ; 
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in  the  cavity,  and  it  is  coluinnnr  on  the  surface,  but  not  ciliated. 
Beneath  the  surface  layer  are  strata  of  granules  and  ovalish  cells  (*), 
amongst  which  sink  the  pointed  or  attached  ends  of  the  pieces  of 
epithehuin. 

Around  the  pieces  of  the  columnar  epithelium  stand  numerous 
bodies  named  olfactorial  cells  by  Schultze  (fig.  32  B.  *).  They  con- 
sist of  small  spindle-shaped  nucleated  cells,  with  a  rounded  filament 
prolonged  from  each  end  towards  the  attached  and  free  surfaces  of 
the  mucous  membrane  :  that  to  the  free  surface,  the  larger,  ends  on 
a  level  with  the  pieces  of  the  colxmrnar  epithelium.  But  the  con- 
nections of  the  deeper  threads  or  processes  are  unknown  ;  they  have 
been  supposed  to  imite  with  the  olfactory  nerve. 

The  glands  in  the  olfactoiy  region  are  simple  lengthened  tubes^ 
(fig.  32  A.  ^)  like  those  in  the  stomach,  but  are  slightly  wavy,  and 
end  in  the  submucous  tissue  bv  closed  extremities.  A  flattened 
epithelium,  with  coloured  granular  contents,  lines  the  tubes. — 
(Henle.) 

Dissection.  At  this  stage  of  the  dissection,  little  will  be  seen  of 
the  distribution  of  the  olfactory-  nerv^e.  If  the  septiun  nasi  be 
removed,  so  as  to  leave  entire  the  membrane  covering  it  on  the 
opposite  side  (the  left),  the  filaments  of  the  nerve  will  appear  on 
the  surface,  near  the  cribriform  plate.  In  the  membrane  too,  near 
the  front  of  the  septum,  is  an  offset  of  the  nasal  ner\'e. 

The  naso-palatine  nerve  and  arterj'  (fig.  33,  ')  are  to  be  sought 
lower  down,  as  they  are  directed  from  behind  forwards,  towards 
the  anterior  palatine  fossa  :  the  arterj'  is  readily  seen,  especially  if 
it  is  injected,  but  the  fine  nerve,  which  is  about  as  large  as  a  coarse 
hair,  is  embedded  in  the  membrane  and  will  be  found  by  scraping 
with  the  point  of  the  scalpel. 

By  cutting  through  the  fore  and  upper  part  of  the  membrane 
that  has  been  detached  from  the  septum  nasi,  other  branches  of  the 
olfactory  nerve  may  be  traced  on  the  outer  wall  of  the  nasal  fossa. 

The  OLFACTORY  NERVE  (fig.  33,  *)  fomis  a  bulb  on  the  cribriform 
plate  of  the  ethmoid  bone,  and  sends  branches  to  the  olfactor}- 
region  of  the  nose  through  the  apertures  in  the  roof.  These 
branches  are  about  twenty  in  number,  and  are  divisible  into  three 
sets.  An  inner  set,  the  largest,  descend  in  the  grooves  on  the 
septum  nasi,  and  branching,  extend  over  the  upper  tliird.  A  middle 
set  is  confined  to  the  roof  of  the  nose.  And  an  external  set  is  dis- 
tributed on  the  upper  spongy'  bone,  on  the  anterior  square  surface 
of  the  OS  ethmoides,  and  on  the  fore  part  of  the  middle  spongj- 
bone. 

As  tlie  branches  of  the  olfactory-  nerve  leave  the  skidl,  they  receive 
tubes  from  the  dura  mater  and  pia  mater,  which  are  lost  in  the 
tissue  to  which  the  nerves  are  distributed.  The  ner\'es  ramify  in 
the  pituitary  membrane  in  tufts  of  filaments  which  communicate 
freely  with  the  contiguous  twigs,  forming  a  network,  but  their  mode 
of  termination  in  the  tissue  is  imknown.  It  has  been  suggested  by 
Schulze  that  they  join  the  deep  processes  or  ends  of  the  so-called 
olfactorial  cells ;  but  this  union  has  not  been  seen. 


OLFACTORY  NERVE, 

11m  olfactory  nerve  differs  in  Btructure  from  die  other  croninl  8i 
nerveB ;  for  its  brancheit  nre  deficient  in  the  wliite   BubstHncf  of 
Schwann,  are  not  divisible  into  flbrillie,  niul  ore  niiclented  and 


>tof  a 


Tliej'  reneiuble  llii!  ganglionic  filirt-H:  ulld  HutMn  to 
of  the  nerve  aiibatance  of  tlie  olfacti)rj*  bulb, 
the  nose  will  I*  dencribed  in  the  following 


The  other  iien-es  in  the 

Biootl  veutU.  For  k  stateinent  of  the  different  vesHels  of  tlie  iiokc,  biooJ-vv 
•ee  p.  143.   Tlie  arlerUt  fonii  it  network  in  the  pittiitai^-  membrane,  "*''  "^ '" 
and  a  large  eiibmucous  plexus  on  the  edge  of  each  of  tlie  two  lower  '"*"^'' 
apoDg}'  bonex,  eapecinlly  on  the  inferior.    Tlie  rei'tM  luve  a  plexifonu 
diopoeitiou  like  the  arteries,  and  ^Xa.»  is  largest  on  the  lower  Ki>ong}'  nun. 
bone  and  the  aeptiim  nnai. 


8PHEN0.PALATIHE  ASD  OTIC  OAKGLU,  FACIAL  AND 
NASAL  NERVES,  AXD  BRANCHES  OF  THE  l.VTERKAI, 
HAXILLART   ARTERY. 

Tbe  preparation  of  Meckel's  ganglion  ami  its  bninchcH  (Rg.  34),  Bnurbn 
and  of  the  tcnninal  bnmcheH  of  the  internal  luaxillury  arterj*,  Ih  a  ^J|j|ii*o,t 
aomewhat  difficult  task  in   consequence  of  tlie  ner^en  and  vesnels 

*  Kerrn  of  the  aeptum  of  the  nose.  1.  Olfactory  bulb  and  its  ramiGoi- 
tiOM  on  tha  nptnm.  2.  Nasal  oerre  of  the  ophthalmic  trunk.  3.  Nasu- 
r»lnti~T  ttsrre  from  Meckel'B  ganglion  (too  large  in  the  cut). 
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being  contained  in  osseouH  canals  which  require  to  be  opened.  As 
is  the  case  witli  otlier  dissections,  the  student  seeks  first  tlie  branches, 
mid  traces  tliese  to  the  ganglion  and  main  trunk. 

Dissection,  The  left  half  of  tlie  head  is  to  be  used  for  the  display 
of  the  ganglion  and  its  branches ;  but  the  student  may  previously 
acqiure  some  skill  by  attempting  the  dissection  on  tlie  remains  of 
the  right  side. 

To  lay  bare  the  branches  of  tlie  jwdate,  detach  tlie  soft  parts  in 
the  roof  of  the  mouth  from  the  bone,  mitil  the  nerves  and  vessels 
escaping  from  the  posterior  palatine  foramina  are  arrived  at.  Cut 
off,  with  a  bone  forceps,  tlie  posterior  part  of  tlie  hard  palate  to  a 
level  with  the  vessels  and  nerves ;  and  cleaning  these,  trace  oflPsets 
l)ehind  into  the  soft  palate,  and  follow  the  main  pieces  forwards  to 
the  front  of  the  mouth. 

Take  away  witliout  injiury  to  the  naso-palatine  nerve  and  vessels 
(already  found),  the  liinder  part  of  the  loose  piece  of  mucous  mem- 
]>rane  before  detached  from  tlie  septum  nasi,  and  separate  the 
mucous  membrane  from  the  outer  wall  of  the  nasal  fossa,  behind 
tlic  spongy  bones,  us  high  as  the  spheno-palatine  foramen.  In  re- 
flecting forwards  the  membrane  many  branches  of  vessels  and  nerves 
will  be  seen  entering  it  tlirough  the  foramen ;  but  tliese  may  be  left 
for  the  present,  as  directions  for  their  dissection  will  be  subsequently 
given.  When  the  lining  lueiiibrane  of  the  nose  has  been  removed 
beliind  the  spongy  bones,  pahitine  nerves  and  vessels  will  appear 
tlirough  tlie  thin  tnuisluceiitpiilate  bone,  and  will  be  readily  reached 
by  breaking  carefully  through  it  with  a  chisel.  Afterwanls  the  tube 
of  membrane  containing  the  palatine  vessels  and  nerves  being  opened, 
these  are  to  be  followed  down  to  the  soft  palate  and  the  roof  of  the 
mouth,  and  upwards  to  the  ganglion  wliicli  is  close  to  the  body  of 
the  sphenoid  bone. 

To  bring  the  ganglion  fully  into  view,  it  will  be  necessary  to  saw 
tlirough  the  overhanging  part  of  the  sphenoid  bone,  to  cut  away 
j)iece8  of  the  bones  surrounding  the  hollow  in  which  it  lies,  and  to 
remove  with  care  the  enveloping  fat  and  tlie  periosteum.  The 
ganglion  then  appears  as  a  flattened  reddish-looking  body,  from 
which  the  vidian  and  pharyngeal  nerves  pass  backwards.  Besides 
the  branches  referred  to,  the  student  should  seek  two  large  nerves 
from  the  upper  part  of  the  ganglion  to  join  the  upj)er  maxillary,  and 
smaller  offsets  to  the  floor  of  the  orbit. 

To  trace  backwards  the  vidian  branch  to  the  carotid  plexus  and 
the  facial  nerve,  the  student  must  lay  open  the  canal  which  contains 
it  and  its  artery  in  the  root  of  the  pterygoid  process  ;  tmd  in  doing 
this  he  must  define  the  small  pharyngeal  branches  of  nerve  and 
artery  which  are  superficial  to  the  vidian,  and  lie  in  the  pterygo- 
palatine canal.  At  the  back  of  the  pterygoid  canal,  a  small  branch 
from  the  vidian  to  the  plexus  on  the  internal  carotid  artery  is  to  be 
looked  for.  Lastly,  the  vidian  nerve  is  to  be  followed  into  the  skull 
tlirough  the  cartilage  in  the  foramen  lacenim  (basis  cranii),  after 
cutting  away  the  point  of  the  petrous  portion  of  the  temporal  bone, 
and  dividing  the  internal  carotid  ai'tery ;  and  it  is  to  be  piu^ued  on 
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the  Burface  of  the  temporal  bone,  beneath  the  ganglion  of  the  fifth 
nerve,  to  the  hiatus  Fallopii :  its  junction  with  the  facial  nerve  will 
be  Heen  with  the  dissection  of  that  nerve. 

The  branches  of  the  ganglion  to  the  nose  will  be  found  entering  seek 
the  outer  surface  of  the  detached  mucous  membrane  opposite  the  JjJJ  noLe*  *  * 
spheno-palatine  foramen,  with  corresponding  arteries.  One  of  these 
nerves  (naso-palatine),  before  dissected  in  the  membrane  of  the 
S'iptimi,  Ls  to  be  isolated,  and  to  be  followed  forwards  to  where  it 
enters  the  floor  of  the  nose.  The  branches  of  the  internal  maxillary 
arterv'  with  the  nerves  are  to  be  cleaned  at  the  same  time. 

The  SPHENO-PALATINE  GANGLION  (fig.  34,  ^)  (ganglion  of  Meckel)  OanKlion  of 

ocenpies  the  spheno-maxillary  fossa,  close  to  the  spheno-palatine 
foramen,  and  is  eoimected  with  the  branches  of  the  superior  max- 
illary nerve  to  the  palate.    The  ganglionic  mass  is  somewhat  tri- 
angular in  fonn,  and  of  a  reddish  grey  colour.     It  is  situate  for  Situation 
the  most  part,  behind  the  branches  (spheno-palatine)  of  the  superior  tSn^t?r 
maxillar}"  nerve  to  the  palate,  so  as  to  surround  only  part  of  their  ^^^^  nene. 
fibres ;  and  it  is  prolonged  posteriorly  into  the  vidian  nerve.    Meckers 
ganglion  resembles  the  other  ganglia  in  connection  with  the  fifth 
nerve  in  having  sensory,  motor,  and  sympathetic  offsets  or  roots  Comi>w«i- 
connected  with  it.  ^°"' 

The  Branches  of  the  ganglion  are  distributed  for  the  most  part  to  Branclie». 
the  nose  and  palate,  but  small  ofkets  are  given  to  the  pharynx  and 
the  orbit.    Other  offsets  connect  it  with  surrounding  nerves. 

Branches  of  the  nose.   The  nasal  branches,  from  three  to  five  in  N«8ai 
numl>er,  are  for  the  most  part  very  small  and  soft,  and  pass  inwards  are- 
through   the  spheno-palatine  foramen  :  their  distribution   is  given 
lielow : — 

The  superior  nasal  branches  (f  f )  are  distributed  in  the  mucous  Superior 
membrane  on  the  two  upper  spongy  bones,  and  a  few  filaments  ^"**" ' 
reach  the  back  part  of  the  septum  nasi. 

The  naso-paUxtine  nerve  (nerve  of  Cotunnius)  (fig.  33,  ')  crosses  the  Naso-iwia- 
roof  of  the  nasal  fossa  to  reach  the  septum  nasi,  and  descends  on  ^^^^' 
that  partition  to  near  the  front.    In  the  floor  of  the  nose  it  enters  a 
apecial  canal  by  the  side  of  the  septum,  the  left  being  anterior  to 
the  other,  and  is  conveyed  to  the  roof  of  the  mouth,  where  it  lies 
In  the  centre  of  the  anterior  palatine  fossa.     Finally,  the  nerves  of 
opposite  sides  are  united  in  the  mouth,  and  are  distributed  in  the 
tnacoiis  membrane  behind  the  incisor  teeth.     On  the  sejjtum  nasi 
filaments  are  supplied  by  the   naso-palatine  nerve  to  the  nmcous 
membrane.   To  follow  the  nerve  to  its  termination,  the  canal  in  the 
roof  of  the  mouth  must  be  opened. 

Branches  of  the  palate.    The  nerves  of  the  palate,  though  con-  to  tiie 
nected   in  part  with  the  ganglionic  mass,  are  the  continuation  of  l**^**^* 
the  spheno-palatine  branches  of  the  superior  maxillary  nerve  (p.  101). 
Below  the  ganglion  they  are  divided  into  three — large,  small,  and  arc  three. 
externu. 

The  large  palatine  nerve  (anterior)  (fig.  34,  ')  reaches  the  roof  of  Lame  nerre 
the  month  through  the  largest  palatine  canal,  and  courses  forwards  to*,™*.^****^ 
nearly  to  the  incisor  teeth,  where  it  joins  the  naso-palatine  nerve. 
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Whilst  in  tlie  caiiul,  tJie  nerve  furnishes  two  or  more  filaments 
(inferior  Ra«a/f )  tn  tlie  membrane  on  tlie  middle  and  lower  spongy 
Iiones  ;  in  tLe  roof  <if  the  mouth  it  supplies  tlie  mucous  roembnne 
iind  glandH,  nnd  gives  aii  oSHct  to  the  soft  palate. 
I  Tlie  gmall  palatine  nervt,  10  (poMterior),  lies  in  tlie  smaller  cansl, 
and  enda  infcriorly  in  the  vtitt  palate,  and  the  levator  palati  and 
HzygOB  uvulie  musi'les  ;  it  nupplies  the  uvulu  and  tonsil. 

The  exlmial  palalinr.  neree  is  smaller  than  the  other  two,  and 
descends  in  the  canal  of  the  same  nanie.  Leavinf;  the  canal,  the 
nerve  is  diatrihuted  to  the  velum  palati  and  the  tonsil. 

The  2'lKtri/ngfal  hranrk  m  very  small,  and  is  directed  throngh  the 
pterygo-paliLtine  cntial  to  the  mucous  membrane  of  the  pluryu 
near  the  Eiistnchiaii  tube,  in  which  it  ends. 

*•'  Branrhrt  In   the  orbit.    Two  or   three  in  number,  these  aac^id 
lliroiif^h  the  spheno-niaxillnry  fissure,  hikI  end  in  the  HcHhy  lay«'  «f 

Fig.  3*.' 


the  muaeuluA  vrbilall*  (p.  50).    It  will  lie  necessary  to  cut  throagh 

the  nphenoid  bone  to  follow  these  nerves  to  tlieir  termination. 
Tijlting  Cmmecting  branehtt.   The  ganglion  is  united,  as  before  said,  with 

Lmni'iini,      ^ijg  Bplieno-palatine  branchcB  of  the  fifth  nerve  (fig.  24, '),  receiving 
»o.nfUi,         sensory  nerve  fibrea  tlirough  them ;  and  tlirougli  the  medium  of  the 

I'iilian,  wliich  ih  descrilied  below,  it  conimiinicatea  with  a  motor 

nerve  (facial),  and  with  the  sympathetic  nerve. 
laiid  loforiit      The  rtrfian  nerve  (*)  [Msses  backwards  through  the  vidian  cuial, 
UwH?™'"'    *"•'  sends  some  amali  filaments,  through  the  lione,  to  the  membrane 
thraagh  Oa   of  the  back  of  the  roof  of  the  none  {npper  jmtterior  nasal  (rancAo}. 

•  Nerres  of  the  nuie  and  palate.  l.'Olfttriory  nerve.  2.  0[betai7  bnjb 
giving  branchea  to  the  nose.  3.  Tbird  nerre.  4.  Fourlli  nerve.  5.  Fifth 
nerve.  6.  NaaaJ  nerve  of  the  ophthalmic  trunk.  7-  Meckel's  poglion. 
8.  Vidian  nsrre.  9.  Larger  l»latine  nerve.  10.  Smaller  palatins  nerve. 
tt  Haul  DBTves. 
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At  its  exit  from  the  canal,  tlie  nerve  receives  a  soft  reddisli  offset 
(carotid  branch)  from  the  sympatlietic  on  the  outer  side  of  the 
carotid  artery.  The  continuation  of  the  nerve  enters  the  cranium 
through  the  cartilaginous  substimce  in  the  foramen  lacerum  (basis 
cranii),  and  is  directed  backwards  in  a  groove  on  the  surface  of  the 
petrous  part  of  the  temporal  bone,  where  it  takes  the  name  of  large 
smperfidal petrosal  nerve  (fig.  35,  ^).  Lastly  it  is  continued  through 
the  hiatus  Fallopii,  to  join  the  gangliform  enlargement  on  the  facial 
nerve.  Whilst  in  the  temporal  bone,  the  vidian  receives  a  twig  from 
the  tympanic  nerve. 

The  vidian  nerve  is  supposed  to  consist  of  motor  and  sympathetic  Vidian  a 
fibres  in  the  same  sheath,  as  in  the  connecting  branches  between  the  ne™e?"*^ 
«ympatJietic  and  spinal  nerves. 

Directions,   The  student  may  now  give  his  attention  to  the  re- 
maining nerves  in  the  nasal  cavity. 

Dissection.    The  nasal  nerve  is  to  be  sought  in  the  nose  behind  Seek  other 
the  nasal  bone  (fig.  34),  by  gently  detaching  the  Uning  membrane,  ^^^^^  **^ 
after  having  cut  off  the  projecting  bone.     A  branch  is  given  from 
the  nerve  to  the  septum  nasi,  but  probably  this,  and  the  trunk  of  the 
nerve,  will  be  seen  but  imperfectly  in  the  present  condition  of  the 
part. 

The  terminal   branches  of  the  internal  maxillary  artery  in  the  vesaels  of 
•pheno-maxillary  fossa  have  been   laid   bare  in  tlie  dissection  of  ^^^' 
Meckel's  ganglion,  but  they  may  be  now  completely  traced  out. 

The  nasal  nerve  (of  the  ophthalmic)  (fig.  34,  *)  has  been  already  Xaaal  nerve 
«een  in  the  skull  and  orbit.    Entering  the  nasal  fossa  by  an  aperture  Ues  beneath 
at  the  front  of  the  ethmoid  bone,  the  nerve  gives  a  branch  to  the  ^vee     "* ' 
membrane  of  the  septum,  and  is  contmued  in  a  groove  behind  the 
OS  nasi  to  the  lower  margin  of  this  bone  where  it  escapes  to  the 
iiur^e  of  the  nose  in  the  face  (fig.  9,  '). 

Branches,  The  branch  to  the  septum  (fig.  33)  divides  into  filaments  branch  to 
that  ramify  on  the  anterior  part  of  that  partition,  and  reach  nearly  ^^^^ 
to  the  lower  border. 

One  or  two  filaments  are  Hkewise  furnished  by  the  nerve  to  the  and  to 
mucous  membrane  on  the  outer  wall  of  the  nasal  fossa ;  these  extend  ^^^^  ^*  * 
as  low  as  tlie  inferior  spongy  bone. 

TeBMINAL  branches  of  the  internal   maxillary    artery.      The  Bramheeof 

))ranche8  of  the  artery  in  the  spheno-maxillary  fossa,  which  have  not  *°**"**^ 
been  examined,  are  the  superior  palatine,  naso-palatine,  pterygo-  irtw-y  are 
palatine,  and  vidian. 

The  superior  or  (kscemling  j^atine  is  the  largest  branch,  and  i>alatlne 
accompanies  the  large  palatine  nerve  through  the  canal,  and  along  ^"°^**  • 
the  roof  of  the  mouth ;  it  anastomoses  behind  the  incisor  teeth  with 
Its  fellow,  and  with  a  branch  through  the  incisor  foramen.  This 
artery  supplies  offsets  to  the  soft  palate  and  tonsil  through  the 
other  palatine  canals,  and  some  twigs  are  furnished  to  the  lining 
membrane  of  the  nose.  In  the  roof  of  the  mouth  the  mucous  mem- 
brane, glands,  and  gums,  receive  their  vessels  from  it 

The  nasal  or  spheno-palatine  artery  enters  the  nose  through  the  "a**^ 
spheno-palatine  foramen,  and  divides  into  branches: — Some  of  these   ™°^  ^' 
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and  its 


are  distributed  on  the  spongy  bones,  and  the  outer  wall  of  the  nasal 
fossa,  and  supply  offsets  to  the  posterior  ethmoidal  cells.  One  long* 
branch,  artery  of  the  septum  {art.  naso  palatind),  nms  on  the  parti- 
tion between  the  nasal  fossse  to  the  incisor  foramen,  through  which 
it  anastomoses  with  the  superior  palatine  in  the  roof  of  the  mouth : 
this  branch  accompanies  the  naso-palatme  nerve,  and  covers  the 
septum  with  muuerous  ramifications. 

The  jff^jysfo-jxdatlne  is  a  very  small  branch  which,  passing  back- 
wards through  tlie  canal  of  the  same  name,  is  distributed  to  the 
lining  membrane  of  the  pharj-nx. 

Tlie  vUlian  or  pterygoid  branch  is  contained  in  the  vidian  canal 
with  the  nerve  of  the  same  name,  and  ends  on  the  mucous  mem- 
brane of  the  Eustachian  tube  and  the  upper  part  of  the  phar}Tix. 

Some  small  nasal  arteries  are  funiished  to  the  roof  of  the  nasal 
fossil  by  the  posterior  ethmoidal  branch  of  the  ophthalmic  (p.  46). 
Also  the  anterior  ethmoidal  (internal  nasal,  p.  46),  enters  the  cavity 
with  the  nasal  nerve,  and  ramifies  m  the  lining  membrane  of  the 
fore  part  of  the  nasal  chmnber  tis  low  as  the  vestibule  ;  a  branch 
passes  to  the  face  between  the  os  nasi  and  the  cartilage,  with  its 
nerve.  Other  offsets  from  the  facial  artery  supply  the  part  near  the 
nostril. 

Veins.  Tlic  veins  accompanying  the  tenninal  branches  of  the  in- 
ternal maxillary  artery  unite  in  the  spheno-maxillary  fossa  in  the 
alveolar  plexus.  Into  this  plexus  offsets  are  recdved  from  the 
pterygoid  plexus  and  the  infraorbital  vein  ;  and  from  the  plexus  a 
large  trunk  (anterior  internal  maxillary')  is  directed  forwards  below^ 
the  malar  bone  to  join  the  facial  vein  (p.  28).  Beneatli  the  mucous 
membrane  of  the  nose  the  veins  have  a  plexiform  arrangement,  as 
before  said. 

Facial  nerve  in  the  TEMrouAL  bone  (fig.  35).  Tliis  tx^tyq  winds 
through  the  petrous  part  of  the  temporal  bone  ;  and  it  is  followed 
with  difficulty  in  consequence  of  the  extreme  density  of  the  bone, 
and  the  absence  of  marks  on  the  surface  to  indicate  its  position. 
To  render  this  dissection  easier,  the  student  should  be  provided  with 
a  temporal  bone,  in  which  the  course  of  the  facial  nerve  and  the 
cavity  of  the  t>Tnpanum  are  displayed. 

Dissection.  The  examination  of  the  nerve  is  to  be  begun  at  the 
stylo-mnstoid  foramen,  and  to  be  carried  forwards  from  that  point. 
With  this  \new,  the  side  of  the  skull  should  be  sawn  through  ver- 
tically between  the  meatus  extenius  and  the  anterior  border  of  the 
mastoid  process,  so  as  to  open  the  posterior  part  of  the  aqueduct 
of  Fallopius.  Tlie  nerve  will  be  then  seen  entering  deeply  into  the 
substance  of  the  temporal  bone  ;  and  it  can  be  followed  by  cutting 
away  with  the  bone  forceps  all  the  bone  projecting  above  it.  In 
this  last  step  the  cavity  of  the  tympanum  will  be  more  or  less 
opened,  and  the  chain  of  bones  in  it  laid  bare. 

Tlie  nerve  is  to  be  traced  onwards  along  the  inner  side  of  the 
tympanum,  till  it  becomes  enlarged,  and  bends  suddenly  inwards 
to  the  meatus  auditorius  intemus.  The  surrounding  bone  is  to  be 
removed  from  that  enlargement  so  as  to  allow  of  the  petrosal  nervTs 
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being  traced  to  it ;  and  the  meatus  anditoiins  is  to  be  laid  open,  to 
see  the  facial  and  auditory  nerves  in  that  hollow. 

The  course  of  the  chorda  tympani  nerve  (branch  of  the  fadal)  of 
acroBB  the  tympanum  will  be  brought  into  sight  by  the  removal  of 
tbe  centrsl  ear  bone,  the  incus.    This  nerve  may  be  also  followed 
to  the  facial  throi^h  the  wall  of  the  cavity  behind,  as  well  as  oat 
of  the  cavity  in  front 

The  remaining  branches  of  the  facial  nerve  in  the  bone  ore  very  « 
mtnnte,  and  are  not  to  he  seen  except  on  a  &esh  piece  of  the  skull 
which  has  been  softened  in 

«cid.   The  student  may  there-  Fig.  S5." 

fore  omit  the  paragraphH 
marked  with  an  osteriak,  till 
he  is  able  to  obtain  a  port  on 
which  a  careful  examination 
can  be  made. 

Tke  faeial  nerve  (fig.  35,') 
is  received  into  the  internal 
miiditaiy  meatus,  and  entering 
tbe  aqaeduct  of  Fallopius 
at  the  bottom  of  that  hollow, 
ia  conducted  through  the  l«m- 
porsl  bone  to  the  stylo-mas- 
toid  foramen  and  the  faii 
(p  36)  In  Its  serpentine 
conrse  through  tbe  bone,  the 
nerve  is  first  dvected  out 
wards  to  the  mner  wall  of 
tbe  tympanum  at  that  spot 
it  bends  backwards,  and  is 
marked     by     a     ganghform 

Bwellmg  (mtomescentia  gangliformie),  to  which  several  small  nerves 
are  united  From  this  swclhng  the  nerve  is  continued  through  the 
arched  aqueduct,  to  the  aperture  of  exit  from  the  bone. 

The  bnmchet  of  the  nerve  in  \he  bone  serve  for  the  most  port  to 
connect  it  with  other  nerves ;  but  one  supplies  the  tongue,  and 
another  the  stapedius  muscle. 

"  Gnmeclbig  branches  communicate  with  the  auditoiy  and  glosso- 
phaiyngeal  nerves ;  snd  with  two  trunlcs  (superior  and  inferior 
iDBxillaiy)  of  the  fifth  nerve. 

"  UnioH  leilh  Ihe  auditaty  ntroe.  In  the  bottom  of  the  meatus  the 
facial  and  auditory  nerves  are  connected  by  one  or  two  minute  fila- 
ments. 

"  Contueling  branehei  of  the  ganglifom  enlargtmenl.  The  swelling 
of  the  facial  nerve  receives  three  small  twigs.  One  in  front  is  the 
largt  mtperfi^al  ptirotal  nerve'  (vidian);  another  is  the  tmall  tuper- 
jfcMrfjwfroaai'of  the  tympanic  nerve;  and  the  tliird  is  the  «B(cmaI 

*  H«iv«s  JMniag  tba  enlu^emaDt  of  the  ticial  nerr*.  1.  Facial  nem. 
2.  laigB  aineificiil  pctnul.  3.  Small  niperiiciiiJ  pstnwal  from  Jacobian'i 
Bom,     i.  Sztamal  nipsrfidal  petiMal.     6.  Chorda  t]rmpaiii  of  the  faciaL 
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superficial  petrosal^  ^,  which  is  derived  from  the  sympathetic  on  the 
middle  meningeal  artery. 

^  The  branch  of  the  stapedius  muscle  arises  at  the  back  of  the 
tympanmn,  and  reaches  its  muscle  by  a  special  canaL 

Chorda  tympani.  This  long  but  slender  branch  of  the  facial  nenre 
crosses  the  tympanum,  and  ends  in  the  tongue.  Arising  about  a 
quarter  of  an  inch  from  the  stylo-mastoid  foramen  (fig.  35,  '),  it 
enters  the  tympanum  below  the  pyramid.  In  the  cavity  the  nerve 
is  directed  forwards  across  the  handle  of  the  malleus  and  the  mem- 
brana  tympani  to  the  Glaserian  fissure,  or  to  an  aperture  on  the 
inner  side,  through  which  it  leaves  the  tympanum.  As  it  issues  from 
the  cavity  it  emits  a  small  branch  to  the  laxator  tympani  muscle  (?). 

Outside  the  skull  the  chorda  tympani  joins  the  gustatory  nerve, 
and  continues  along  it  to  the  submaxillary  ganglion  and  the  tongue 
(p.  98). 

The  AUDITORY  NERVE  will  be  learnt  with  tlie  ear.  Entering  the 
auditory  meatus  with  the  facial  it  divides  into  two  parts,  of  which 
one  belongs  to  the  cochlea,  and  the  other  to  the  vestibule. 

Otic  ganglion  (fig.  36).  At  this  stage  of  the  dissection  there  is 
little  to  be  seen  of  the  ganglion,  but  the  student  should  remember 
that  it  is  one  of  the  things  to  be  examined  in  a  fresh  part.  Its 
situation  is  on  the  inner  aspect  of  the  inferior  maxillary  nerve,  close 
to  the  base  of  the  skull,  and  it  must  therefore  be  arrived  at  from  the 
inner  side. 

Dissection,  Putting  the  part  in  the  same  position  as  for  the  exam- 
ination of  Meckel's  ganglion,  tlie  dissector  should  define  the  Eusta- 
chian tube  and  the  muscles  of  the  palate,  and  then  take  away  the 
levator  palati  and  that  tube,  using  much  care  in  removing  the  last 
When  some  loose  areolar  tissue  has  been  cleared  away  the  internal 
pterygoid  muscle  (6)  comes  into  view,  with  the  trunk  of  the  inferior 
maxillary  nerve  above  it ;  and  a  branch  (internal  pterygoid,  *) 
descending  from  that  nerve  to  the  muscle.  If  the  nerve  to  the  ptery- 
goid be  taken  as  a  guide,  it  will  lead  to  the  ganglion. 

To  complete  the  dissection,  saw  vertically  through  the  petrous 
part  of  the  temporal  bone,  near  the  iimer  wall  of  the  tympanum,  the 
bone  being  supported  whilst  it  is  divided.  Taking  ofE  some  mem- 
brane which  covers  the  ganglion,  the  student  may  follow  backwards 
a  small  branch  to  the  tensor  tympani  muscle ;  but  he  must  open  the 
small  tube  that  contains  the  muscle,  by  entering  it  below  through 
the  carotid  canal.  Above  this  small  branch  there  is  said  to  be  another 
minute  nerve  (small  superficial  petrosal),  which  issues  from  the  skull, 
and  joins  the  back  of  the  ganglion.  A  small  twig  is  to  be  sought 
from  the  front  of  the  ganglion  to  the  tensor  palati  muscle ;  and 
one,  near  the  same  spot,  to  join  the  sympathetic  nerve  on  the  middle 
meningeal  artery. 

The  OTIC  GANGLION  (gang,  auriculare,  Arnold)  (fig.  36,)  is  a  small 
reddish  body,  which  is  situate  on  the  inner  surface  of  the  inferior 
maxillary  ner>'e  close  to  the  skull,  and  surrounds  the  origin  of  the 
nerve  to  the  internal  pterygoid  muscle.  By  its  inner  surface  the 
ganglion  is  in  contact  with  the  Eustachian  tube,  and  at  a  little 


OTIC  GANOLIOJf, 

diirtance,  behind,  lies  tlie  middle  meningeal  Bitery.  In  tlus  ganglion, 
as  in  Uie  others  connected  with  the  fifth  nerve,  filtunente  from  motor, 
■ensory,  and  Bympalhetic  nerves  are  blended.  Some  twigs  are  fur- 
nished by  it  to  muscles. 

Cmmectiag  braiKhei — roaU.  The  ganglion  is  joined  by  a  fsecicuiui  ■]•" 
from  the  motor  part  of  the  inferior  mazillaiy  nerve,  and  is  closely  uo, 

Pij.  38.» 


«ei 


united  with  the  branch  of  that  nen'e  to  tlie  intenial  pterygoid 
■nnscle,  thus  receiviDg  two  of  its  roots,  motor  and  sensory,  from  the 
fifth  nerve.  Its  connection  with  the  sympathetic  is  established  by 
A  twig  &om  the  plexus  on  the  middle  meningeal  artery.f 

Brmuhtt  to  miucki.  Two  muscles  receive  their  nerves  from  the 
otic  ganglion,  viz.  tensor  tyrapani  sjid  circumflexos  palati.  The  titnx 
to  the  iMor  Ign^tud,  *,  ia  directed  backwards,  and  enters  the  bony 
canal  containing  that  muscle.  The  braitch  for  the  eireumflexat,  *, 
arising  from  the  fivnt  of  the  ganglion,  may  be  supposed  to  be 
derived  from  tlie  internal  pterygoid  nerve. 

Hie  nerve  of  the  internal  pterygoid  mutcU,  ',  arisea  from  the  inner 
tide  of  the  inferior  maxillary  nerve  near  the  skull,  and  penetrates 
tbe  deep'eurface  of  the  muscle.  Tliis  braocb  is  joined  by  a  fasciculus 
from  the  motor  root  of  the  fifth  nerve. 

Direetioru.  The  remainder  of  tlie  pterygo-moxillary  region  of  the 
left  aide  may  be  now  examined. 


*  Innar  Tiev  of  tLa  otje  ganglion, 
jtajgaid  tnniele  with  its  nerra  enl 
Oe  irmpitlialie  «■  it     1.  Otic  g 


I.  TeoMT  tjmpaoi  muBcla.     b.  Internal 

ig  it.     c.  External  carotid  arter;  vitk 
lion.     2.  Branch  of  Jacobaon'a  nerre. 


f  Fiirth«r,  tlie  gsnglion  in  Boid  to  be  connected  ■with  the  tjmpanic  nern 
(rf  tke  gloiw-pharyiigeal)  b;  means  of  tha  small  mperficUl  petromi  nerre,  2, 
j^aiiig  lb*  posterior  part. 
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Directions.  The  tongue  and  larynx  are  to  remain  connected  witk 
each  other  whilst  the  student  learns  the  general  form  and  structure 
of  the  tongue. 

Dissection.  The  ends  of  the  extrinsic  lingual  muscles  that  have 
been  detached  on  the  right  side  may  be  shortened,  but  enough  of 
each  should  be  left  to  trace  it  afterwards  into  the  substance  of  the 
tongue. 

The  TONGUE  occupies  the  floor  of  the  mouth,  and  is  rather  flattened,, 
with  the  larger  end  turned  backwards.  It  is  free  over  the  greater 
part  of  the  surface  ;  but  at  the  hinder  part,  and  at  the  posterior 
two  thirds  of  the  under  surface,  it  gives  attachment  to  tlie  muscle» 
and  the  mucous  membrane  which  flx  it  to  the  parts  aroimd. 

The  tip  of  the  tongue  (apex)  touches  the  incisor  teeth  ;  and  the 
base,  which  looks  towards  the  pharynx,  is  attached  to  the  hyoid 
bone,  and  is  connected  hkewise  with  the  epiglottis  by  three  folds  of 
mucous  membrane — a  central  and  two  lateral. 

The  upper  surface  or  dorsum  is  somewhat  convex,  and  is  received 
into  the  hollow  of  the  roof  of  the  mouth  ;  along  the  anterior  two 
thirds  it  is  divided  into  two  equal  parts  by  a  median  groove,  which 
ends  behind  in  a  hollow  named  foramen  caocum.  This  surface  is- 
covered  with  papillae  over  the  anterior  two  thirds  ;  but  is  smoother 
at  the  posterior  tiiird,  though  even  here  the  surface  is  irregular  in 
consequence  of  projecting  mucous  glands  and  follicles.  Tlie  under 
surface,  free  only  in  part,  gives  attachment  to  the  mucous  mem- 
brane, and  to  the  different  lingual  muscles  connected  with  the  hyoid 
bone  and  the  jaw  ;  and  in  front  of  those  muscles  is  a  fold  of  the 
mucous  membrane  named  fra?num  linguee. 

The  borders  of  the  tongue  are  thick  and  roimd  at  tlie  base  of  the 
organ,  where  they  are  marked  by  vertical  ridges  and  furrows ;  but 
gradually  become  thinner  near  the  tip. 

Papilke.  On  the  dorsum  of  the  tongue  are  the  following  kinds 
of  papillae ;  the  conical  and  filiform,  the  fimgif orm,  and  the  circum- 
vallate. 

The  conical  and  filiform  papilla)  are  the  numerous  small  projec- 
tions, like  the  villi  on  the  mucous  membrane  of  the  small  intestine^ 
which  cover  the  anterior  two  thirds  of  the  dorsum  of  the  tongue. 
Some  of  the  papilla?  (conical)  are  wider  at  their  attached  than  at 
their  free  ends,  and  these  are  most  developed  over  the  central  part 
of  the  tongue.  Others  become  longer  (filiform),  especially  towards 
the  sides  of  the  tongue.  These  papill©  are  furnished  with  minuter 
papillae,  and  are  provided  at  tlie  tip  with  hair-like  processes  of  the 
epithelium.  Towards  their  limit  behind,  as  well  as  on  the  side  of 
the  tongue,  they  have  a  linear  arrangement. 

The  fungiform  papillae  are  less  numerous  but  larger  than  the  pre- 
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•ceding  set,  amongst  which  they  are  scattered.    They  are  wider  at 
the  free  end  than  at  the  part  fixed  to  the  tongae,  and  project 
beyond  the  other  set ;  they  are  situate  mostly  at  the  tip  and  sides  moctiy  at 
*of  the  tongae.    They  are  covered  with  small  simple  papillss.  ^e?*^ 

The  drcumoaUate  or  ccUiciform  are  fewer  in  nmnber  and  laiger  caUcifonn 
than  the  others,  and  are  placed  at  the  junction  of  the  two  anterior  °f^  '^t  of 
with  the  posterior  third  of  the  tongue  :  their  number  varies  from    ^^  * 
•eight  to  ten.    These  papillaa  extend  across  tlic  tongue  in  a  line  form ; 
resembling  the  letter  V  with  the  point  turned  1)ackward8.    Each 
papilla  consists  of  a  central  truncated  part  of  a  conical  form,  which 
is  surrounded  by  a  fold  of  the  mucous  membrane  ;  its  wider  part 
■or  base  projects  above  the  surface,  whilst  the  apex  is  attached  to  the 
tongue.    Both  the  papilla  and  the  surrounding  fold  are  furnished 
^th  smaller  secondary  papillse. 

Minute  simple  papillas  exist  beliind  the  calicif  orm  kind,  and  on  the  other 
imder  sur&ice  of  the  free  portion  of  the  tongue  ;  but  they  are  not  ^^ 
•obeerved  till  the  epithelium  is  removed. 

Toite  buds.  Around  the  circumvallate  papill»  is  a  circle  of  small  Taste  bodei, 
peculiar  bodies,  which  '  are  covered  by  the  epithelium :   they  are 
like  a  small  carafe  in  shape,  the  base  resting  on  tbe  corium.    They 
>are  formed  of  elongated  epithehum-like  cells,  of  which  the  central,  gnstatiTe 
resembling  olf  actorial  cells,  are  supposed  to  be  connected  with  the  ^ 
2  nerve  of  taste. 

A  small  collection  of  similar  bodies  occupies  the  back  of  the 
^tongue,  on  each  side,  just  in  front  of  the  anterior  pillar  of  the  fauces. 

Structure  of  the  Papilla,  The  simple  papillae  are  constructed  like  Btraetore 
those  of  the  skin,  viz.  of  a  projecting  cone  of  membrane,  which  is  ^'P*P*"*- 
'Covered  by  epithehum,  and  filled  with  a  loop  of  capillaries,  and  a      '    P  - 
nerve. 

The  other  compound  forms  of  the  papill®  may  be  said  to  be  pro-  of  com- 

daced  by  outgrowths  from  the  simple  kind.   Thus  smaller  papllary 

eminences  spring  from  the  common  cone  of  limiting  membrane ; 

and  each  has  its  separate  investment  of  epithelium,  by  which  the 

bnush-like  appearance  on  the  surface  is  produced.   From  the  plexus 

*of  cfi^illary  vessels  in  the  interior  of  the  papilla  a  looped  offset 

is  furnished  to  each  smaller  papillary  projection.    The  entering 

nerve  sends  offsets  to  the  different  subdivisions  of  the  papilla,  on 

•some  of  which  end-bulbs  may  be  recognised. 

Stbucture.  The  tongue  consists  of  two  symmetrical  halves  sepa-  f'ljtjjil'** 
rated  by  a  fibrous  layer  in  the  middle  line.  Each  half  is  made  up 
of  muscular  fibres  with  interspersed  fat ;  and  entering  it  are  the 
Ungual  vessels  and  nerves.  The  whole  tongue  is  enveloped  by  the 
rmucoos  membrane  ;  and  a  special  fibrous  membrane  attaches  it  to 
the  hyoid  bone. 

DUaectkm,  To  define  the  septum,  and  the  membrane  attaching  the  ^'^^^ . 
tongne  to  the  hyoid  bone,  the  tongue  is  to  be  placed  on  its  dorsum ;  '^^      ' 
and,  the  remains  of  the  right  mylo-  and  genio-hyoideus  having  been 
'  removed,  the  genio-hyo-glossi  muscles  are  to  be  cleaned,  and  drawn 
frran  one  another  along  the  middle  line.    After  separating  those 
'muscles,  except  for  an  inch  in  front,  and  cutting  across  their  inter- 
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communicating  fibreB,  the  edge  of  the  septum  will  appear.  By 
tracing  the  hinder  fibres  of  the  gemo-hyo-glossus  muscle  towardsi 
the  OS  hyoides,  the  hyo-glossal  membrane  will  be  arrived  at. 

Outside  this  triangular  muscle  in  the  middle  line,  is  the  longitu- 
dinal bundle  of  the  inferior  lingualis,  which  will  be  better  seen 
subsequently. 

Fibrous  tiwue.  Along  the  middle  line  of  the  tongue  is  placed  » 
thin  lamina  of  this  tissue,  forming  a  septum :  its  root  is  attached  by 
another  fibrous  structure,  the  hyo-glossal  membrane  ;  and  covering 
the  greater  part  of  the  organ  is  a  submucous  layer  of  the  same 
tissue. 

Septum.  This  structure  forms  a  vertical  partition  between  the  two* 
halves  of  the  tongue  (fig.  37,  ^),  and  extends  from  the  base  to  the 
apex.  It  is  thicker  posteriorly  tlian  anteriorly,  and  is  connected 
behind  with  the  hyo-glossal  membrane.  To  each  side  the  transverse 
muscle  is  connected.  Its  disposition  may  be  better  seen  subse- 
quently on  a  vertical  section.  In  some  instances  a  small  fibro- 
cartilage,  about  a  quarter  of  an  inch  deep  and  long,  exists  in  the 
septum. 

The  hyo-glossal  membrane  is  a  thin  but  strong  fibrous  lamina,  which 
attaches  the  root  of  the  tongue  to  the  upper  border  of  the  body  of 
the  hyoid  bone.  On  its  under  or  anterior  surface  some  of  the  hinder 
fibres  of  tlie  genio-hyo-glossi  are  inserted,  as  if  this  was  their  aponeu- 
rosis to  attacli  them  to  the  os  hyoides. 

The  submucous  fibrous  or  aponeurotic  stratum  of  the  tongue  invests 
the  organ,  and  is  continued  into  the  sheaths  of  the  muscles.  Over  the 
posterior  third  of  the  dorsum  its  strength  is  greater  than  elsewhere ; 
and  in  front  of  the  epiglottis  it  forms  bands  in  the  folds  of  the 
mucous  membrane  in  that  situation.  Into  it  are  inserted  the  mus* 
cular  fibres  wliich  end  on  the  surface  of  the  tongue. 

Muscles.    Each  half  of  the  tongue  is  made  up  of  extrinsic  and 
intrinsic  muscles.  The  former  or  external  are  distinguished  by  having 
only  their  termination  in  the  tongue  ;  and  the  latter  or  internal,  by 
having  both  origui  and  insertion  within  tlie  organ — ^that  is  to  say,. 
springing  from  one  part  and  ending  at  another. 

The  extrinsic  muscles  (fig.  37)  are  the  following :  palato  and  stylo- 
glossus, hyo  and  genio-hyo-glossus,  and  pharjTigeo-glossus.  Only 
the  lingual  endings  of  these  are  now  to  be  looked  to. 

Dissection,  After  the  tongue  has  been  firmly  fastened  on  its  left 
side,  the  extrinsic  muscles  may  be  dissected  on  the  right  half.  Three 
of  these  muscles,  viz.  palato-,  D,  stylo-,  B,  and  hyo-glossus,  c,  come 
together  to  the  side  of  the  tongue,  at  the  junction  of  the  middle  and 
posterior  third ;  and,  to  follow  their  radiating  fibres  forwards,  it 
will  be  necessary  to  remove  from  the  dorsum,  between  them  and  the 
tip,  a  thin  layer  consisting  of  the  mucous  membrane  and  fleshy 
fibres  of  the  upper  lingualis.  Beneath  the  tip  a  junction  between  the 
stylo-glossus  muscles  of  opposite  sides  is  to  be  traced. 

The  part  of  the  constrictor  muscle,  o,  wliich  is  attached  to  the 
tongue,  and  the  ending  of  the  genio-hyo-glossus,  will  come  into  view 
on  the  division  of  the  hyo-glossus. 
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Only  tit*  two  parts  of  the  hyo-gloBBna  (faaso-  and  cerato-gloBana,  Otbjv- 
p.  96),  whi^  arise  from  the  body  and  great  wing  of  the  hyoid  bone,  s"""""- 
•10  refisired  to  above.  To  lay  bare  tbe  third  part,  or  the  chondro- 
gtoMDB,  7,  which  ia  a  email  rauscular  slip  attached  to  the  small  cornii 
«f  the  oa  hyoidea,  turn  upwards  the  dorsum  of  the  tongue,  and  feel 
for  the  small  cornu  of  Ibe  hyoid  bone  through  the  mucoua  membrane. 
^Kn  remove  the  mucous  membrane  in  front  of  the  comu,  and  tiie 
fibres  of  the  moscle  radiating  forwards  will  be  exposed. 

Hie  potato  and  ttglo-glotnu  muscles,  d  and  B,  are  partly  com-  Combiii*i] 
lined  at  their  attachment  to  the  lateral  part  of  the  tongue,  and{^|^ 
torta,  together  with  the  following  muacle,  an  ezpansiou  over  the  gio™i»: 
antmor  two  thirds  of  the  dorsum  be- 
BWth  the  superficial  lingualis.    In  this 
■Irmtam  the   fibres   radiate   from  the 
point  of  contact  of  the  muscles  with 
the  tongue — some  poBaing  almoet  bori- 
Bmtallf    inwards   to  the   midde,  and 
oU>en   obliquely  forwards  to   tlic  tip 
o£  the  organ. 

A  great  portion  of  the  Btylo-glossus  in 
directed  along  the  aide  of  the  tongue  ; 
Mod  some  fibres  are  inclined  to  the 
'onder  sorface  in  front  of  the  hyo- 
glosBoe,  to  join  thoae  of  the  opposite 
nmscle  beneath  the  tip. 

Hjfo-glotvu.  The  two  superficial 
parts  of  the  muscle  (baaio-  and  cerato- 
l^amia,  C,  p.  96)  enter  the  under 
•arface  of  the  tongue,  between  the 
stylo-gloaaoB  and  the  hugualia.  After 
enlciwg  that  aorface  by  separate 
bmidles,  they  are  bent  round  the  mar- 
gin, and  form,  with  the  two  preceding  muscles,  a  stratum  on  the 
dorsum  of  the  tongue. 

The  third  part  of  the  muscle,  or  the  chondro-ghggvg,  i,  is  distinct  deeptr  put, 
from  the  rest.     About  two  or  three  lines  wide  at  its  origin  from  the  elouna, 
loot  of  the  small  comu,  and  from  part  of  the  body  of  the  os  hyoides,  origin, 
tbe  muscle  entering  beneath  the  upper  lingualis,  passes  obliquely  ending  in 
inwards  over  the  posterior  third  of  the  doreum,  to  blend  with  the  ""*'«««'■ 
hTo-gloamia. 

CorUx  of  the  Umgue.  The  muscles  above  described,  together  with  Hiucnlu 
the  superficial  lingualis,  constitute  a  cortical  layer  of  oblique  and  (gngua. 
longitodinal  fibres,  which  covers  the  tongue,  except  below  where 
•ome  muscles  are  placed,  and  resembles  "  a  slipper  turned  upside 
down."    This  stratum  is  pierced  by  deeper  fibres. 

^le  ^OMvAyo-jrloMua  (fig.  36,  *■)  enters  the  tongue  vertically  on  Amnn- 
the  aide  of  the  septum,  and  perforates  the  cortical  covering  to  end  ^^^ ;    " 

*  ICnielM  on  the  lartaca  of  tbe  tangue.  ^  Superficial  lingoolia.  B.  Stylo- 
^amuM.  a.  Hjo-glcanu.  s.  PaUt(i.gloHaas.  r.  ChaDdra.gl«Maa.  a.  Pha- 
Ijmsii  |1iiin     ■.  Saptnni  Ungnn  (Zaglai). 
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in  the  submucons  tiMue.  In  the  tongue  the  fibres  spread  like  the 
nyB  of  a  fan  from  apex  to  base,  and  are  collected  into  biiudlea  ■■ 
I  they  pa«8  through  the  tranaverealii.  The  most  posterior  fibres  M>d 
on  the  hfo-glossat  membrane  and  the  hyoid  bone  ;  and  a  slip  ia 
prolonged  from  them,  beneath  the  hyo-glosmig,  to  the  upper  con- 
etiidor  of  the  pharynx.  A  vertical  section  at  a  futnre  stage  wiU 
show  the  radiation  of  its  fibres. 

The  pharyngeo-glouua  (glosso-pharyngeuB),  or  the  part  of  the 
npper  constrictor  attached  to  the  side  of  the  tongue,  passes  amongst 
fibres  of  the  hyo-glossus,  and  is  continued  with  the  tnnsrene 
muscle  to  the  septum. 

The  infriiwic  mtuelet  (fig.  38)  are  three  in  number  in  each  half 
of  the  tongue,  viz.,  transveisalis,  with  a  superior  and  an  inferior 
lingualis. 

Dutec&M.  To  complete  the  preparation  of  the  inferior  lingualis 

on  the  right  side,  the  filircs  of  the  stylo- glosnus  covering  it  in  front, 

and  thofie  of  tlie  genio-hyo-gloBsos 

Fig.  38.*  over  it    behind,    ore   to    be   cut 

a  through. 

The  Huperior  lingualis  (fig.  57,*) 
may  be  shown,  on  the  left  aide, 
by  taking  the  thin  mucous  mem- 
brane from  thenpper  surface  from 


BWwUi 


Tiic  trniiBverHslis  (fig.  38,  ^)  may 
lie  laid  bare  on  the  right  tdde,  by 
cutting  away  on  the  upper  sur- 
face the  stratum  of  tlie  extrinsic 
muscles  already  seen ;  and  by  removing  on  the  lower  surface,  the 
inferior  lingualis  and  the  genio-byo-glosBUB. 

He  nerves  of  the  tongue  are  to  be  dissected  on  the  left  half  as 
well  as  the  part  will  admit ;  hut  a  recent  specimen  would  he 
required  to  follow  them  satisfactorily. 

The  bviuvcrealu  muscle  (fig,  38,  ")  forms  a  horizontal  layer  in 

''  the  substance  of  tlie  tongue  from  base  to  apex.    The  fitn^  are 

attached  internally  to  the  side  of  the  septtmi,  and  ate  directed 

thence  outwards,  the  posterior  being  somewhat  curved,  to  their 

insertion  into  the  mde  of  the  tongue. 

Its  fibres  are  collected^  into  vertical  plates,  so  as  to  allow  the 
passage  between  them  of  the  ascending  fibres  of  the  genio-hyo- 

gloBBUS. 

Action.  By  the  contraction  of  the  fibres  of  these  moscles  the 
tongue  is  made  nairower  and  rounder,  and  is  increased  in  length. 

The  tuperwr  JmgwxU*  (fig.  37, ',  noto-glossus  of  Zagias)  is  a  vnj 
thin  layer  of  oblique  and  longitudinal  fibres  close  beneath  the  aab' 
mucous  tissue  on  the  dorsum  of  the  tongue.  Its  fibres  arise  from 
the  frRnum  epiglottidis,  and  from  the  fascia  along  the  middle  line ; 
from  this   attachment  they   are  directed   obliquely  outwards,  the 
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interior  becoming  longitudinal,  to  the  margin  of  the  tongue,  at  Ending. 
which  they  end  in  tlie  fascia. 

Actum,  Botli  mascles  tend  to  shorten  the  tongue  ;  and  they  will  Use. 
1)end  the  point  back  and  up. 

The  inferior  Ungualis  (fig.  38,  ^)  is  much  stronger  than  the  pre-  Lower  lin- 
ceding,  and  is  placed   under  the   tongue,  between  tlie  hyo  and  *^**^  '* 
:geiiio-hyo-glo88U8.    The  muscle  arises  posteriorly  from  tlie  fascia  at  Origin, 
the  root  of  the  tongue  ;  and  the  fibres  are  collected  into  a  roundish 
bundle :  from  its  attached  surface  fasciculi  are  continued  vertically  Ending. 
through  the  transverse  fibres  upwards  to  the  dorsum ;  and  at  the 
anterior  third  of  the  tongue,  where  tlie  muscle  is  overlaid  by  the 
«tylo-glo88us,  some  of  the  fibres  arc  applied  to  that  muscle  and  dis- 
tributed with  it. 

Action.  Like  the  upper  lingualis  this  muscle  shortens  tlie  tongue,  Use. 
4iiid  bends  the  point  down  and  back. 

The  mttcous  membrane  is  a  continuation  of  that  lining  tlie  mouth,  Mucous 
mnd  is  provided  with  a  laminar  epithelium.    It  partly  invests  the  ^  epithe- ' 
tongue,  and  is  reflected  off  at  different  points  in  tlie  form  of  folds  ^*"^ 
(p.  148).    At  the  epiglottis  are  three  small  glosso-epigloUid  folds.  Folds. 
-connecting  this  body  to  the  root  of  the  tongue  ;  the  central  one  of 
these  18  called  the  frsenum  of  the  epiglottis.    Like  the  membrane 
^f  the  moutli,  it  is  furnished  with  numerous  glands,  and  some 
^liicles. 

Tiie  follicles  are  depressions  of  the  mucous  membrane,  wliich  are  Follicles, 
sorronnded  by  closed  capsules  in  the  submucous  tissue,  like  the 
arrangement  in  the  tonsil :  they  occupy  the  dorsum  of  the  tongue 
between  the  papillae  circumvallatte  and  the  epiglottis,  where  they 
form  a  stratum,  close  beneatli  the  mucous  membrane. 

The  glands  (lingual)  are  racemose  or  compound  in  structure,  and  glands 
similar  to  those  of  tlie  lips  and  cheek,  and  are  placed  beneath  the  ^*** 

mucous  membrane  on  the  dorsum  of  the  tongue  l>eliind  the  papilla) 
vallate.  A  few  are  found  in  front  of  the  circumvallate  papilla), 
^here  they  project  into  the  muscular  substance.  Some  of  their 
liiicts  open  on  the  surface ;  others  into  the  hollows  around  the  large 
papiUaB,  or  into  the  foramen  cascum  and  the  depressions  of  the 
toDicles. 

Opposite  the  papilla)  vallatie,  at  the  margin  of  the  tongue,  is  a  ^1^^*^ 
mnall  cluster  of  submucous  glands.    Under  the  tip  of  the  tongue,  ^ .  beneath 
on  each  side  of  the  frasnum,  is  another  elongated  collection  of  the  tii>. 
same  kind  of  glands  iml)edded  in  tlie  muscular  fibres,  from  which 
several  ducts  issue. 

Nerves.  There  are  three  nerves  on  the  under  part  of  each  half  of  fj^^  ^'^'^ 
the  tongue,  viz.  the  gustatory,  the  hypoglossal,  and   the  glosso-  aooroes, 
phaiyngeal  (fig.  23). 

Hie  gustatory  nerve  gives  upwards  filaments  to  the  muscular  sub-  gnstatoiy, 
stance,  and  to  the  two  smallest  sets  of  papillae,  conical  and  fungi- 
fonn. ;  it  joins  also  the  hypo-glossal  nerve. 

The  hypoglossal  nerve  is  spent  in  long  slender  offsets  to  the  hypo-glot- 

mosciilar  snbstance  of  the  tongue. 

Hie  ghsmhpharyngeal  nerve  divides  under  the  hyo-glossus  into  and  glosao- 

pbaryngeaL 
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two  branches  :— One  turns  to  the  dorsum,  and  ramifies  in  the  mncons 
membrane  behind  the  foramen  ctecum.  The  other  posses  beneath 
the  side  of  the  tongiie,  and  ends  in  branches  for  the  muscular  eub- 
Htance  ;  it  BupplieB  the  papillie  circumTBllatie,  an  well  as  the  mucoua 
membrane  covering  the  lateral  part  of  the  tongao. 
id  VEseixs.  The  arteries  are  derived  chiefly  from  the  lingual  of  each 
nde  ;  these,  together  with  the  veins,  have  been  examined  (p.  97). 


Poaitlon. 


mutcieio 


DISSECTION    OF   THE   LABYNX. 

Tlie  LABTNX  is  tlie  Upper  dilated  part  of  the  air  tube,  in  whidt 
the  voice  is  produced.  It  is  constructed  of  several  cartilages  nnited 
together  by  lignmentoua  bands  -  of  muscles  for  the  movement  of 
the  cartilages ;  and  of  vessels  and  nerves.  The  whole  is  lined  by 
mucous  membrane. 

Duieetion.  The  tonpie  may  he  removed  from  the  laiynz  by 
cutting  through  ita  root,  but  thiH  is  to  be  done  without  injuring  tlw 
epiglottis. 

If  tlie  student  Icams  t)ie  Inrj'ni^nl  cartilages  before  he  b^ins 
tlie  dissection  of  tlie  lorjTix,  he  will  obtain  more  knowledge  from 
the  study  of  tliia  Section. 

Occnpying  the  middle  luie  of  tlie  neck,  the  larjux  is  placed  in 
front  of  the  pharynx,  und  between  tlie  carotid  vessels.  It  ia  pynmi- 
dal  in  fonn.  The  base  is  lumed  upwards,  and  is  attached  to  the 
hyoid  bone  ;  and  the  apex  is  continuous  with  the  trachea. 

In  length  it  measiires  about  one  inch  and  a  half  ;  in  width  at  the 
top  one  inch  and  a.  quarter,  and  at  the  lower  end  one  inch. 

The  front  is  prominent  along  the  middle  line  of  the  neck  ;  and 
the  posterior  surface  is  covered  by  tlie  mucous  membrane  of  the 
pharynx.  The  larynx  is  very  moveable,  and  during  deglutition  ia 
elevated  end  depressed  by  tJie  different  extrinsic  muscles. 

MuECLES.  Commonly  five  pair  and  one  single  muscle  are  de»- 
cribed  in  the  larynx.  Tliree  are  outude  the  cartilages,  and  three  are 
more  or  less  concealed  by  the  thyroid  cartilage. 

Dircctiotu.  On  one  side  of  the  larynx,  say  the  right,  the  muscles 
may  be  dissected,  and  on  tlie  opposite  side  the  nerves  and  vessels ; 
and  those  superficial  muscles  are  to  be  first  Icamt,  which  do  not 
require  tlie  cartilages  to  be  cut. 

Dittection.  The  larynx  being  extended  and  fastened  with  pinB, 
the  dissector  may  clear  away  from  the  os  hyoides  and  the  thyroid 
cartilage  the  following  extrinsic  muscles,  viz.  constrictor,  sterno- 
hyoid, stemo- thyroid,  and  thyro-liyoid. 

In  front,  between  the  thyroid  and  cricoid  cartilages,  one  of  the 
three  small  external  mu8cles,^-crico-thyroid  (fig.  39),  will  be  recog- 

The  other  two  external  muscles  (fig.  40)  are  situate  at  the  pos- 
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tenor  lapect  of  the  larynx :  to  denude  them  it  will  be  necessary  to 
turn  overtbe  larynx,  and  to  remove  Uie  mucous  raembrane  covering 
it.  On  the  back  of  tlie  cricoid  cartilage  the  diaaector  will  find  the 
erico-arytiBaoideus  posticus  muscle  ;  and  above  it,  on  the  posterior 
pvt  of  the  aiytenoid  cartilages,  tlie  arytenoid  muscle  will  appear. 

Hie  CRico-THTBOiDKns  hdbclb  (fig.  39, ')  is  triangular  in  form,  CijcD-thj- 
md  ia  separated  fay  an  interval  from  the  one  on  tlie  opposite  side.   It  "'  ^"*' 
«iM«  from  the  front  and  the  lateral  part  of  ttie  cricoid  cartilage  ;  Origin. 

Pig.  »».•  Pig.  40.t 


ind  iti  fibres  ascend  to  be  mterltd  into  the  loner  comu,  and  thelnH>tl«i. 
bnrer  bmler  of  the  thyroid  cartilage  as  far  forwards  as  a  quarter  of 
ta  mch  from  the  middle  line    also  for  a  short  distance  (a  Ime), 
irto  the  inner  surface  of  that  carttlnge     The  muscle  rests  on  the 
oicD- thyroid   membrane,   and   is   concealed   by  the   stemo-thyroid 

AetKm.  It  approaches  the  thyroid  to  the  cncoid  cartilage,  making;  Vim. 
knger  the  distance  between  the  thyroid  and  the  arytecnoid  curtiiagea, 
nd  listens  indirectly  the  vocal  cords. 

The  CKIC0-AKTT.X1I0IDKUB  FOSTICUS  MrBCLE  (fig.  40,  ")  lies  on  the  CrlrcHTTtc- 

posterior  part  of  the  cricoid  cartilage.   Its  origin  is  firom  the  depres-  ^^'^ 
ini  on  the  cade  of  the  vertical  ridge  at  the  back  of  that  cartilage.  '^™,'^'' 
Fnn  this  origin  the  fibres  are  directed  outwards,  and  are  interted  ^utilise. 
uto  ■  projedian  at  the  outer  part  of  the  base  of  the  aryttenoid 

*  A«Bt  viar  of  tha  laiTU.  1.  Crico.thjroid  mutcle.  2,  Thyraid  cartilage. 
!■  Maid  eutilags. 

t  Stdv  vim  of  the  Uitdx.  a.  BnpccfidAl  port  of  tits  arrtmaideus 
»«k    j^  Ihfg  V^  ■'  *^  BiTtaBDindniB.     <L  Orioo-aiytmoidnu  pocticna. 
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Action,  It  rotates  tlie  arytienoid  cartilage,  turning  out  the  lateral 
projection  at  the  base,  and  enlarges  the  interval  between  the  carti- 
lages. At  the  same  time  the  upper  orifice  of  the  larynx  is  widened 
by  the  separation  from  each  other  of  its  lateral  boundaries. 

Muscultis  herat(Hricaideus  (Merkel).  This  is  a  small  fleshy  slip 
which  is  occasionally  seen  below  and  close  to  the  preceding  muscle ; 
it  arises  &om  the  cricoid  cartilage,  and  is  inserted  into  the  back  part 
of  the  lower  comu  of  tlie  th^Toid  cartilage. 

The  ARYTiiiaioiDEUS  is  a  single  muscle  in  the  middle  line  (fig.  40,  ^, 
and  is  placed  on  tlie  posterior  surface  of  the  arytienoid  cartilages : 
it  possesses  two  sets  of  fibres,  superficial  and  deep,  with  different 
directions.  The  deep  fibres,  b,  are  transverse,  and  are  inserted  into 
the  outer  border  and  the  posterior  surface  of  each  cartilage  ;  thcgr 
close  the  interval  between  tlie  cartilages.  The  superficial  fibres,  A, 
consist  of  two  oblique  fasciculi,  which  cross  like  tlie  parts  of  fte 
letter  X,  each  passing  from  the  base  of  one  cartilage  to  tlie  apex  of 
the  other  :  a  few  of  these  fibres  are  continued  beyond  the  cartilage 
to  join  the  thyro-arytronoid  muscle,  and  the  depressor  of  the  epi- 
glottis. 

Action,  Tlie  muscle  causes  the  arytsenoid  cartilages  to  glide 
towards  one  another,  and  diminishes  much,  or  closes  the  rima 
glottidis. 

Acting  with  the  depressors  of  the  epiglottis  it  will  assist  in  closing 
the  upper  orifice  of  the  larynx. 

Dissection.  The  remaining  muscles  and  the  vocal  apparatus  would 
be  leanit  better  on  a  fresh  larynx,  if  this  can  be  obtained.  To  bring 
into  view  the  muscles,  which  are  concealed  by  the  tliyroid  cartilage 
(fig.  41)  it  will  be  necessary  to  remove  the  right  half  of  the  carti- 
lage, by  cutting  through  it  a  quarter  of  an  inch  from  the  middle 
line,  after  its  lower  coniu  has  been  detached  from  the  cricoid.  By 
dividing  next  the  crico-thyroid  membrane  attached  to  tlie  lower 
edge,  and  the  tliyro-hyoid  ligament  connected  witli  tlie  upper  margin, 
the  loose  piece  will  come  away  on  separating  it  from  the  subjacent 
areolar  tissue. 

By  the  removal  of  some  areolar  tissue,  the  dissector  will  define 
inferiorly  tlie  lateral  crico-aryt«enoid  muscle  ;  above  it,  the  tliyro- 
aryta*noideu8  muscle  ;  and  still  liigher,  the  thin  muscular  fibres 
(depressor  of  the  epiglottis)  in  the  fold  of  mucous  membrane 
between  the  epiglottis  and  the  arytaenoid  cartilage.  On  cleaning 
the  fibres  of  the  tliyro-ar^'taenoideus  near  the  front  of  the  larynx, 
the  top  of  the  sacculus  laryngis  with  its  small  glands  will  i^pear 
above  the  fleshy  fibres. 

The  CBICO-ABYT^NOIDEUS  LATERALIS  (fig.  41,  ')  is  a  Small 
lengthened  band,  which  arises  from  the  upper  border  of  tlie  cricoid 
cartilage  at  the  lateral  part ;  its  fibres  are  directed  backwards  to  be 
inserted  into  a  projection  on  the  outer  side  of  the  base  of  the 
arytsnoid  cartilage,  and  into  the  contiguous  part  of  the  outer  sur* 
face. 

This  muscle  is  concealed  by  the  crico-th3nroideus,  and  its  upper 
border  is  contigaoiifl  to  the  succeeding  muscle. 
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Actioit.  Itotatiog  the  OTTtEenoid  cartilage  by  moving  inwards  tlie  Uas. 
projectiou  on  the  outer  port  of  tlio  base,  it  replaces   the  cartilage 
after  this  lias  been  everted  fay  tbo  crico-aryttenoideus  posticus.     It 
may  also  approach  the  one 

Tocal  cord  to  the  other,  and  Fig.  41,* 

ao  DSnvw  the  glotds. 

The     TnYBO-AI(rT.CN0IDED8 

MUSCLE  (fig.  41)  extends  from 
the  thyroid  to  tlie  nrj-tjciioid 
cartilBge  ;  it  is  tliick  below, 
bat  tti'"  and  expanded  above. 
The  inuacle  arites  from  tbo 
thyroid  cartilnge  near  the 
middle  line,  for  abont  the 
lower  half  of  the  dcptli,  and 
firom  the  crico-tliyroid  liga- 
ment. The  fibrea  are  di- 
rected backwards  witli  dif- 
ferent iDclinatioiiB  ; —  The 
external,  \  ascend  Boincwliat, 
and  are  inurled  into  the 
npper  part  of  the  outer  aur- 
face  of  tJie  arytienoid  carti- 
lage, and  blend  witli  ttic 
depiieanor  of  the  epiglottis. 
^tbe  internal  and  lower  tibres, 
*,  are  transveise,  and  form  a 
lUck  bmidle,  which  is  in- 
terUd  into  the  fore  part  of 
the  base  of  that  cartilage,  and 
into  the  outer  surface. 

By  its  outer  surface  the 
muscle  is  in  contact  with  the 
thyroid  cartilage ;  and  the  inner  aurf  ace  rests  on  tlie  vocal  cords, 
and  on  the  ventricle  of  the  laiynz  and  tlie  pouch. 

Aetioit,    It  moves  forwards  tlie  arytenoid  cartilage  towards  the  Uboom 
Uiyroid,  and  relaxes  the  vocal  cord.  By  &  tliin  bund  of  fibres  olon^ 
the  upper  edge  the  riiua  glottidis  can  be  narrowed,  and  tlie  cord  put 
into  the  vocaliang  position. 

^nie    DKPBEaSOB   OB   THE  SFIQLOITtS   (fig.   41,   ')  (tliyr0-ar>-tccn0-  DppnMM 

CfM^ottideiis)  is  a  thin  muscular  layer  by  the  side  of  tlie  upper  '^^'^'^ 
i^ening  of  the  larynx.   Ita  fibres  oriw  posteriorly  from  tlie  front  o£  odgiiL 
the  aiytnnoid  cartilage,  some  being  continuous  I>elow,with  fibres  of 
the  aiytKnoid  and  tliyro-aryt«<noid  muscles ;  and  anteriorly  by  a 
narrow  alip  from  the  thyroid  cartilage  near  the  middle  line.    From 
those   attachments    tlie    fibres    turn   upwards   witli   very  different 

*  Tisw  of  tiM  intsnial  miucles  of  tha  larynx.  I .  Crica-tbyroideiiH  detAched. 
%  CoM-VJiieamima  pocttcoa.  3.  Ciic«-&ijtBaaideua  lateralis.  4.  Tbyro- 
■ijlMiiilwia.  anptrfdal  part.  G.  Dcpronor  o(  ths  epiglottis.  3.  Thfro- 
■     "  .      -    ».  -  1^  p^  jj  thjro-arytMnoideni. 


OlottK, 


DISBECTION   OF   THE  LASTNZ. 

directionn,  and  are  in»ert«d  into  tlie  border  of  tlie  epigloUiB  on  tlie 
Mine  aide.    Tlie  Btreiigtli  of  the  muscle  varies  much  in  diSerent 

Some  of  tlie  lower  filirea  of  the  muscle,  which  cover  the  top  of 
the  laryngeal  pouch,  have  been  described  by  Mi.  Hilton  as  a  eep«> 
rate  muscle  witli  the  name  arytano-tpightlideut  inferior. 

Actum.  By  the  contraction  of  tlie  fibres,  tlie  tip  of  the  arytenoid 
cartilage  will  be  moved  forwards  and  inwards,  and  the  e^nglottis 
will  be  lowere<l  over  the  orifice  of  tJie  laijni. 
t;      The  fibres  of  tlie  muscle  wliich  are  spread  over  the  sacculus  will 

compress  it,  and  aseist  in  the  expulsion  of  the  contents. 
Is      Fabts  iksidb  the  larynx.  Tlie  parts  more  immediately  concerned 
in  the  production  o£  the  voice  are,  the  vocal  cords,  the  glottis,  and 
tlie  ventricle  of  tlie  laryni  and  its  pouch  :  these  are  placed  within, 
and  are  protected  by  the  laryngeal  cartilages. 

Ditteclioii.  For  the  purpose  of  displaying  the  vocal  apparatns,  let 
the  tube  of  the  larynx  be  divided  along  the  poatenor  part,  as  b 
fig.  42 ;  and  in  cutting  tlirough  the  aryttenoid  muscle,  let  tbe  in- 
cison  be  rather  to  the  right  of  tlie  middle  line,  so  as  to  avoid  tbe 
nervea  entering  it. 

On  looking  into  the  laiynx  a  hollow  (ventricle)  will  ^>pear  on 
each  ude  ;  and  bounding  the  ventricle  above  and  below  are  tbe 
whitiah  bands  of  the  vocal  corda. 

If  a  probe  be  passed  into  tliat  liollow,  it  will  enter  a  small  poudi 
(sacculus  laryngis)  by  an  aperture  in  tlie  anterior  and  upper  pari. 
The  dissector  should  fill  tlie  aacculiis  on  the  left  dde  by  introdndng 
a  small  piece  of  cotton  wool  into  It. 

The  lanptgeal  space  reachea  from  the  epiglottis  to  the  lower  border 
of  the  cricoid  cartilage.  It  opens  above  into  the  pharynx,  and  below 
into  the  trachea  ;  and  in  the  intermediate  portion  are  lodged  tba 
parts  producing  voice. 

Tlie  upper  orifice  of  tlie  laiynx  (fig.  29,  ")  will  he  evident  on 
placing  in  contact  the  cut  surfaces.  It  is  Iriangulnr  in  shape,  with 
tlie  base  in  front  and  the  apex  behind,  and  its  sides  are  sloped 
obliquely  downwards  in  the  an tero -posterior  direction.  Its  bonn- 
B-  dariea  are, — the  epiglottis  in  front,  the  aryt«noid  muscle  and  carti- 
lages beliind,  and  the  arytsno-cpiglottidean  fold  of  mucous  mem- 
brane on  each  side.  Tide  aperture  is  closed  by  the  epiglottis  during 
deglutition. 

Tlie  Itncei'  opening,  limited  by  the  inferior  edge  of  the  cricoid  car- 
tilage, is  circular  in  fonn,  and  ia  of  the  same  size  as  that  cartilage. 

Tlie  laryngeal  cavity  is  much  reduced  in  size  within  the  thyroid 
cartilage  by  the  vocal  cords,  and  is  dilated  above  and  below  them  for 
the  purpose  of  allowing  their  free  vibration.  The  lower  dilatation 
may  be  seen  to  he  as  large  as  tlie  ring  of  the  cricoid  ;  and  the 
upper,  much  smaller,  con-eaponda  witli  the  ventricle  of  the  laiynz. 
Above  the  upper  bulge  the  wall  of  tlie  loiTnx  slants  up  to  the 
epiglottis. 

The  glottit  or  rima  ghltidu,  is  the  interval  between  tbe  lower 
vocal  cords  (fig.  44) ;  it  is  placed  on  a  level  with  the  baae  of  th« 
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aiytienoid  cartilages,  and  is  the  narrowest  part  of  the  laryngeal 
cavity. 

Its  sides  are  constructed  partly  of  ligament  and  partly  of  carti-  «>Mtiuc- 
lage  : — ^thus,  for  about  the  two  anterior  tliirds  is  the  elastic  vocal       ' 
<x>rd  (fig.  42,  ^),  whilst  at  the  posterior  third  is  tlie  smooth  inner 
surface  of  the  arytsenoid  cartilage,  E.    Behind  it  is  bounded  by  the 
arytsenoid  muscle  ;  and  in  front  by  the  thyroid  cartilage  and  the 
attachments  of  the  vocal  cords. 

The  size  of  the  interval  differs  in  the  two  sexes.     In  the  male  it  sin  dlffon. 
measures  from  before  back  nearly  an  inch  (less  a  line),  and  across 
«t  the  base,  when  dilated,  about  a  tlurd  of  the  other  measurement. 
In  the  female  the  dimensions  will  be  less  by  two  or  three  lines. 

Alterations  in  the  size  and  form  affect  the  interval  where  it  is  Changes 
bounded  by  the  cartilages,  as  well  as  where  it  is  limited  by  the  ^      ' 
ligaments.     In  the  former  part,  the  changes  are  occasioned  by  the  in  two  ways, 
movements  of  the  arytenoid  cartilages  ;  but  in  the  latter  they  are 
due  to  the  lengthening  and  shortening  of  the  bands. 

In  the  state  of  rest  it  is  a  narrow  fissiu*e  which  is  enlarged  a  Form  in 
little  behind  and  rounded  ;  but  when  dilated  it  is  triangular  in  ^^'^ 
form,  like  the  upper  orifice,  though  its  wider  part  is  turned  back- 
wards to  the  arytaenoid  muscle.    In  the  living  body  the  fissure  is  Action  of 
larger  in  inspiration  than  in  expiration.    The  muscles  too  are  con-       n^uacifls, 
stantly  producing  alterations  in  the  fissure,  some  acting  more  im- 
mediately on  the  cartilages  as  dilators  and  contractors  of  the  base ; 
and  others  altering  the  state  of  the  ligaments,  by  elongating  and  on  sides, 
Shortening  the  sides. 

The  base  is  enlarged,  and  the  interval  rendered  triangular  by  on  base. 
the  posterior  crico-aryt^noid ;  and  is  diminished  by  the  arytsenoid, 
and  the  lateral  crioo-aryt^noid.    And  the  ligamentous  sides  are 
elongated  and  made  tense  by  the  crico-thyroidei,  but  are  shortened 
by  the  tbyro-aryt«enoidei. 

The  ventricle  of  the  larynx  (fig.  42,  ^)  is  best  seen  on  the  left  Ventricle. 
side.    It  is  the  oval  hollow  between  the  vocal  cords,  whose  upper 
margin  is  semilunar,  and  the  lower  straight.    It  is  lined  by  the  situation. 
mucous  membrane,  and  on  the  outer  surface  are  the  fibres  of  the 
thyro^aiytienoid  muscle.    In  the  anterior  part  is  the  aperture  into  Pftrts 
the  laryngeal  pouch.  around. 

The  laryngeal  pouch  (sacculus  laiyngis)  (fig.  42,^),  has  been  laid  Pouch  of 
bare  in  part  on  the  right  side  by  the  removal  of  the  half  of  the  ^"^^y*^ 
thynnd  cartilage  (p.  156),  but  it  will  be  seen  again  in  the  subse- 
quent dissection  for  the  vocal  cords. 

It  is  a  small  membranous  sac,  half  an  inch  deep  and  cylindrical  Fonn  and 
in  form,  which  projects  upwards  between  the  upper  vocal  cord  and  p^**^- 
the  thyroid  slip  of  the  depressor  of  the  epiglottis,  and  reaches 
sometimes  as  high  as  the  upper  border  of  the  thyroid  cartilage.   Its 
cavity  communicates  with  the  front  of  the  ventricle  by  a  somewhat 
narrow  aperture.     On  the  outer  surface  are  numerous  small  glands,  snrroond- 
whoee  ducts  are  transmitted  through  the  coats  of  the  sac  to  the  *°«  P*^- 
ioade.    Numerous  nerves  are  distributed  over  the  top.    Its  upper 
part  18  coTered  by  the  muscular  slip  before  referred  to. 
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Dutedion.  The  general  eiiape  and  podtion  of  the  vocal  cords  am 
evident  on  the  left  hnlf  of  the  laryngeal  tube,  but  to  sltow  moro 
fully  the  nature  of  the  lower  cord,  put  the  cut  aurfacea  in  contact. 


and  detHcb  on  the  nght  side  thi 
ita  cortilageB     Bemove 


ar7t«noideua  lateralis  front 
iner  the  thj-ro-aiytieiioidenB, 
raiBuig  it  from  before  back. 
Bj  the  removal  of  the  lost 
muBcie  a  fihroaa  membrane 
cnco-thyroid  (fig  44, ')  coEae» 
into  view,  and  its  upper  ftee 
edge  will  be  perceived  la 
constitnte  the  inferior  ortnie 
vocal  cord.  Whilst  taking- 
away  the  tbjTO-aiTtienoidena, 
the  ventncle  and  the  eaccn~ 
luB  laiyngiB,  which  are 
formed  chieily  by  mncoDft 
iDembrane,  will  disappear. 

The  voeal  cordt  or  th» 
ihyro-anjlamotd  ligamaUtr 
(hg  42),  are  two  banda  on 
each  Bide,  which  are  extended 
from  the  angle  of  the  thyroid 
to  the  arytenoid  cartilage, — 
one  fomung  the  upper,  the 
othir  the  lower  margin  of 
tlin  ventricle 

Tlie  vpper  ligament  (&lse 
I  ocal  cord,  fig  42,  °)  is  aemi- 
lonar  in  form,  and  ia  much 
weaker   than  the   other.     It 
is  fixed  in  front  to  the  angle 
of  the  thyroid  cartilage,  near 
tlie  attachment  of  iJie  epi- 
glcttig  ;  and  beliind  to  the  outer  surface  of  the  aryttenoid  cartiiaga. 
This  ligament  consists  chiefly  of  whil«  fibrous  tissue,  which  is  con- 
tinuous with  that  in  the  arybcno-eptglottidean  fold  of  mucous- 
membrane. 
The  inferior  ligament  (chorda  voealis,  fig.  42,  ")  is  attached  in 
■    front  to  the  angle  of  the  thyroid  cartiltige,  about  half  way  down 
below  the  notch  ;  the  ligament  ia  directed  backwards,  and  ia  in- 
serted into  the  anterior  prominence  at  the  base  of  the  arytienoid 
cartilage.     It  is  about  seven  lines  long  in  man,  and  two  leas  in  the 
woman.    Internally  this  band  is  covered  by  thin  mucous  membrane, 
"-  an<l  projects  towards  its  fellow  into  the  cavity  of  the  larynx,  the 
interval  between  it  and  the  opposite  one  being  the  glottis.     Ex- 

*  Toad  apparatus,  oa  a  Tertieal  HdJon  at  tbe  Iutdk.  a.  Veuttiel*  of  the 
Urjiix.  B.  True  vocai  cord.  c.  Seine  Tocal  cord.  t>.  Saccnlni  luTngis. 
1.  AiTtsnoid  cartilage.  T.  Cricoid  cartilage,  a,  ThTroid  ortilage.  a.  Bpi- 
glottii.     K.  Crico-t^ri^  ligammit.    l.  Thrro-bjroid  ligunsnt. 
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lemally  it  is  connected  with  the  thyro-arytsenoid  muscle.    And  in  - 
f  eriorly  it  is  continuous  with  the  crico-thyroid  ligament,  k.    The 
edge  that  bounds  the  ventricle  is  straight  and  well  defined,  and 
iribrates  to  produce  sounds.     The  ligament  is  composed  of  fine  x«tui«. 
elastic  tissue. 

The  mucous  membrane  of  the  larynx  is  continued  from  that  invest-  Mucous 
ing  the  pharynx,  and  is  prolonged  to  the  lungs  through  the  trachea,  'f®!?^^ 
When  entering  the  larynx  it  is  stretched  between  the  epiglottis  and 
the  tip  of  the  arytoenoid  cartilage,  forming  the  arytaBno-epiglottid 
fold  on  eacli  side  of  the  laryngeal  orifice :  at  this  spot  it  is  very  Arrange- 
loose,  and  the  submucous  tissue  abundant.   In  the  larynx  the  mem-  ™®^^ 
brane  lines  closely  the  cavity,  sinks  into  the  ventricle,  and  is  pro- 
longed into  the  laryngeal  pouch.     On  the  thyro-arytaenoid  liga- 
ments it  is  very  thin  and  adherent,  allowing  these  to  be  visible 
through  it. 

In  the    small  part  of  the  larynx  above  the  vocal  cords,  the  Epithdinm 
epithelium  is  of  the  laminar  kind,  and  free  from  cilia.     But  a 
eolanmar  ciliated  epithelium  covers  the  surface  below  the  level  of 
the  superior  cords,  though  it  becomes  flattened  without  cilia  on  the  has  diOertnt 
<XiT6s :  on  the  epiglottis  it  is  ciliated  in  the  lower  half.  nature. 

Numerous  branched  glands  are  connected  with  the  mucous  mem-  aiands. 
brane  of  the  larynx ;  and  the  orifices  will  be  seen  on  the  surface, 
especially  at  the  posterior  aspect  of  the  epiglottis.  In  the  edge  of 
the  arytaeno-epiglottidean  fold  there  is  a  little  swelling  occasioned 
by  a  mass  of  subjacent  glands  (arytaenoid);  and  along  the  upper 
Tocal  cord  lies  another  set.  None  exist  over  the  vocal  cords,  but 
elose  to  those  bands  is  the  collection  of  the  sacculus  laiyngis,  which 
lubricates  tiie  ventricle  and  the  lower  vocal  cord. 

IXasection  of  nerves  and  vessels.  The  termination  of  the  laryngeal  DissectioB 
nerves  may  be  dissected  on  the  untouched  side  of  the  larynx.     For  ^'"«"^  = 
this  purpose  the  other  half  of  the  thyroid  is  to  be  disarticulated 
from  the  cricoid  cartilage,  care  being  taken  of  the  recurrent  nerve, 
which  lies  near  the  joint  between  the  two.    The  trachea  and  larynx 
should  be  fastened  down  next  ^vith  pins  ;  and  after  the  thyroid  has 
been  drawn  away  from  the  cricoid  cartilage,  the  inferior  laryngeal  inferior, 
nerve  can  be  traced  over  the  side  of  the  latter  cartilage  to  the 
muscles  of  the  larynx,  and  mucous  membrane  of  the  pharynx. 

Afterwards  the  superior  laryngeal  is  to  be  found  as  it  pierces  the  superior 
tliyro-hyoid  membrane,  and  branches  of  it  are  to  be  followed  to  the  ^**T^°«^  = 
mucous  membrane  of  the  larynx  and  phar^Tix.  Two  commimications 
are  to  be  looked  for  between  the  laryngeal  nerves  ;  one  is  beneath 
tlie  thyroid  cartilage,  the  other  in  the  mucous  membrane  of  the 
pharynx. 

An  artery  accompanies  each  nerve,   and  its  offsets  are  to  be  of  vessels, 
•dissected  at  the  same  time  as  the  nerve. 

Nebves.  The  nerves  of  the  larjmx  are  the  superior  and  inferior  Nerves  are 

laryngeal  branches  of  the  pneumo-gastric  (p.  Ill);  the  fonner  is     ^^^V^ 

4lifltributed  to  the  mucous  membrane,  and  tiie  latter  cliiefly  to  the 

muBcles. 

The  inferior  laryngeal  nerve  (recurrent),  when  about  to  enter  the  Recurrent 
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larynx,  fumiabes  backwards  an  ofiset  to  tbe  mucous  membnuie  of 
the  pharynx  ;    this  joins  filaments  of  the  upper  laryngeal.    Tbe 
•nppiiH       nerve  then  paBses  beneath  the  ala  of  the  thyroid  cartilage,  and  ends 
JJ^^         in  branchea  for  all  the  special  muscles  of  the  laiynx,  except  the 
(oceptonc.    crieo-thyroideua.     Its  Hniall  musculor  branches  are  superficial,  hat 
that  to  the  orytfcnoid  muscle  passes  beneath  the  crico-aryttenoideus 
poBticns.    Beneath  tlie  thyroid  cartilage  the  inferior  is  joined  by  s 
long  offset  of  the  upper  laryngeal  nerve. 
BaparloT  The  mperior  laryngeal  nerve  pierces  the  tbyro-hyoid   ligament, 

jl^*"*      and  gives  ofEsets  to  the  mucous  membrane  o£  tlie  pharynx  ;  it  fur- 
nishes also  a  long  branch  beneath  the  ala  of  the  thyroid  cartilage  to 
j^Di  new.   communicate  with  the  recurrent  nerve.    The  trunk  then  terminates 
'*"*'  in  many  branches  for  the  supply  of  the  mucous  membrane : — Some 

of  these  ascend  in  the  arytieno-epiglottid  fold  to  the  epigiottis,  and 
udenditn   the  root  of  the  tongue.     The  others,  which  are  the  largest,  descend 
5J]f^Jim,     on  the  inner  aide  of  the  ventricular  pouch,  and  supply  tbe  lining 
membrane  of  the  larynx  as  low  as  the  vocal  cords.     One  nerve  of 
tills  set  pierces  tbe  arytenoid  muscle,  and  ends  in  the  mncooa 
membrane. 
AitariM  VaaeELS.  The  arteries  of  the  larynx  are  furnished  from  the  snpe- 

rior  and  inferior  thyroid  branches  (p.  79  and  71). 
frmnnips-         The   laryngeal   branch  of   the  mtperior  thyroid  artery  enters  the 
■lortliTioM;  laiynj  with  the  superior  laryngeal  nerve,  and  divides  into  ascending 
and  descending  brandies ;  some  of  these  enter  the  muscles,  but  the 
rest  supply  tbe  epiglottis,  and  the  mucous  membrane  from  the  root 
of  the  tongue  to  tlie  chorda  vocnlis.     Like  tlie  nerves,  it  unites  with 
the  following  artery  hotli  beneath  the  e\&  of  the  thyroid  cartilage, 
and  in  the  mucous  membrane  of  the  pharynx. 
"tnftrtoT      The  laryngeal  branch  of  the  inferior  thyroid  artery  ascends  on  the 
ba«k  of  the  cricoid  cartilage,  and  ends  in  the  mucous  membrane  of 
tlie  pharynx  and  the  posterior  muscles  of  the  larynx. 
Othtr  Some  Dtlier  twigs  from  tlie  superior  thyroid  artery  perforate  the 

""**■  crico-thyroid   membrane,  and  ramify  in  the  mucous  lining  of  tbe 

interior  of  the  larynx  at  the  lower  part. 

Laryngeal  veint.  The  vein  accompanying  the  branch  of  the  supe- 
rior thyroid  artery,  joins  the  internal  jugular  or  the  superior  thyroid 
vein  ;  and  the  vein  with  tiie  artery  from  the  inferior  thyroid  opens 
into  the  plexus  of  the  inferior  tliyroid  veins  (p.  79  and  71). 


Sectios    XVII. 

HTOID   BONE,  CAETILAGES   AND   LIGAMENTS    OF   THE 
LAEYNX,   AND    STRUCTtJEE    OF   THE   TRACHEA. 

DisuctUm.  All  the  muscles  and  tlie  mucous  membrane  are  to  le 
taken  away  so  as  to  denude  the  hyoid  bone,  the  cartilages  of  the 
larynx,  and  the  epiglottis  ;  but  the  piece  of  membrane  that  joins 
the  hyoid  bone  to  the  thyroid  cartilage,  and  the  ligaments  uniting 
one  cartilage  to  another  on  the  left  side,  should  not  be  destroyed. 
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In  the  aiytono-epiglottidean  fold  of  mucous  membrane,  a  small 
cartilaginous  body  (cuneiform)  may  be  recognised  ;  an  oblique 
whitish  projection  indicates  its  position. 

The  hyoid  bone  (os  hyoides)  (fig.  43)  is  situate  between  the  larynx  Hyold  bone, 
and  the  root  of  the  tongue.    Resembling  the  letter  U,  placed  hori-  Fonn, 
zontally  and  with  the  legs  turned  backwards,  it  offers  for  examina* 
tion  a  central  part  or  body,  and  two  lateral  pieces  or  comua  on  each 
side. 

The  body,  o,  is  thin  and  flattened,  and  measures  most  in  the  Bodyoftho 
transverse  direction.    Convex  in  front,  where  it  is  marked  by  a     ^* 
tabercle,  it  presents  an  uneven  surface   for   the   attachment  of 
muscles ;  whilst  on  the  opposite  aspect  it  is  concave.   To  the  upper 
border  the  fibrous  membrane   (hyo-glossal)  fixing  the  tongue  is 
attached. 

The  comua  are  two  in  number  on  each  side  (large  and  small),  side  pieeet. 
The  large  comu,  h,  continues  the  bone  backwards,  and  is  joined  to  ^*'*® 
the  body  by  an  intervening  piece  of  cartilage.   The  surfaces  of  this 
coma  look  somewhat  upwards  and  downwards;  and  the  size  de- 
creases from  before  backwards.    It  ends  posteriorly  in  a  tubercle. 
The  $7naU  comu,  or  appendix,  j,  is  directed  upwards  from  the  point  and  mudl. 
of  anion  of  the  great  comu  with  the  body,  and  is  joined  by  the 
stylo-hyoid  ligament :  it  is  seldom  wholly  ossified. 

Cartilages  of  the  Larynx  (fig.  43).  There  are  four  large  carti-  in  larynx 
lages  in  the  larynx,  which  are  concerned  in  the  production  of  the  fou.  i„^ 
voice,  viz.,  the  thyroid,  the  cricoid,  and  the  two  arytaenoid.     In  and  some 
addition  there  are  some  yellow  fibro-cartilaginous  structures,  viz.,  J™jjf  **'**' 
the  epiglottis,  a  capitulum  to  each  arytaenoid  cartilage,  and  a  small 
ovalish  piece  (cuneiform)   in  each  arytseno-epiglottidean  fold  of 
mncooB  membrane. 

The  thyroid  cartilage^  b,  is  the  largest  of  all :  it  forms  the  front  Thyroid 
of  the  larynx,  and  protects  the  vocal  apparatus  as  with  a  shield.  ^■""■«* 
The  upper  part  of  the  cartilage  is  considerably  wider  than  the  ie  convex  in 
lower,  and  in  consequence  of  this  form  the  larynx  is  somewhat  '^^"**» 
funnel-shaped.    The  anterior  surface  is  prominent  in  the  middle 
line,  forming  the  subcutaneous  swelling  named  |>omtim  Adami;  but 
the  cartilage  is  concave  behind  at  the  same  spot,  and  gives  attach-  concaTo 
ment  to  the  epiglottis  and  the  thyro-arytaenoid  muscles  and  liga- 
ments.   The  upper  border  is  notched  in  the  centre. 

The  cartilage  consists  of  two  square  halves,  which  are  united  in  Formed  of 
the  middle  line.    Posteriorly  each  half  of  the  cartilage  has  a  thick  *''^^^?*' 
border,  which  terminates  upwards  and  downwards  in  a  rounded  borders  nS, 
process  or  corau  (e  and  f).    Both  comua  are  bent  slightly  inwards :  coniua. 
of  the  two,  the  upper,  E,  is  the  longest ;   but  the  lower  one,  F,  is 
thicker  than  the  other,  and  articulates  with  the  cricoid  cartilage. 
The  inner  surface  of  each  half  is  smooth  ;  but  the  outer  is  marked 
by  an  oblique  line  for  the  attachment  of  muscles,  which  extends 
from  a  tubercle  near  the  root  of  the  upper  comu,  almost  to  the 
middle  of  the  lower  border. 

The  cricoid  cartilage,  D,  is  stronger  though  smaller  than  the  Cricoid 
tltyroid,  and  encircles  the  cavity  of  the  larynx  ;  it  is  partly  con-  **^"«®- 

K  2 


DISSECTION   OP  *5HB   LARYNX 

cealcd  by  the  ahiold-like  cardlege,  below  which  it  is  placed.  It  la 
very  imeqnol  in  depth  before  and  behind, — the  posterior  part  b^i^ 
three  timea  deeper  than  the  anterior,  something  like  a  signet  ring. 
Ita  hollow  is  about  as  large  os  the  fore  finger. 

The  outer  surface  is  rough,  and  gives  attachment  to  moscles. 
At  the  back  of  the  cartilage  there  is  a  flat  and  rather  equare  portion, 
which  is  marked  by  a  median 
Fig.  *3."  lidge   between  two  contigaooa 

inuBCular  depreswons.  On  each 
wde,  immediately  in  front  of  the 
square  part,  is  a  shallow  arti- 
cular mark,  which  receiTes  the 
lower  comu  of  the  thyroid 
cartilage.  The  inner  surface  is 
smooth,  and  is  covered  by  mu- 
cous membrane. 

The  lower  border  is  undulat- 
ing, and  is  united  to  the  trachea 
by  fibrous  membrane.  The 
upper  border  is  nearly  straight 
posteriorly,  opposite  the  deep 
part  of  the  ring ;  and  this  poi^ 
tion  is  limited  on  each  aide  by 
an  articular  mark  for  the  aiy- 
tienoid  cartilage.  In  front  of 
that  spot  the  liorder  is  sloped 
obliquely  downwards  to  the 
middle  line.  At  the  middle  line 
behind  there  is  a  slight  excava- 
tion in  each  bordra-. 

Tlie  two  arytenoid  earlUaget, 

c,  are  placed  one  on   each  wde 

at  the  back  of  the  larynic,  on  the 

tipper  border  of  the  cricoid  cartilage.    Each  is  pyramidal  in  shape, 

is  about  half  an  inch  in  depth,  and  offers  for  examination  a  base 

and  apex,  and  three  surfaces. 

The  base  has  a  slightly  hollowed  surface  behind  for  articulation 
with  the  cricoid  cartilage,  an<l  is  elongated  in  front  into  a  process 
which  gives  attachment  to  the  vocal  cord.  The  apex  is  directed 
backwards  and  somewhat  inwards,  and  is  surmounted  by  tlie  carti- 
lage of  SantorinL 

The  inner  surface  is  narrow,  especially  above,  and  flat.  Tlie  outer 
is  wide  and  irregular,  and  on  it  is  a  small  projection  at  the  base, 
which  receives  the  i:isertion  of  some  of  the  muscles.  At  the  poste- 
rior aspect  the  cartilage  is  concave  and  smooth. 

Carlilageg  of  Santorini.  Attached  to  the  npex  of  each  atytiBUoid 

*  Hjoiil  bone  aad  tbe  laryngeal  cartilages :  o.  Body  oE  the  hyoiil  bone. 
B.  Largs  comu.     3.   Small  corna. 

1.  Epiglottis.  B.  Thyroid  outilage.  C,  Arytfanoid  cartilnga.  D.  Cricoid 
cartilage.     I.  Upper  coma,  and  >,  Lover  coma  of  tbe  thyroiil  carUlage. 
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cartilage  is  the  small,  conical,  fibro-cartilage  of  Santorini  (comi- 
cnlum  capituluin),  which  is  bent  inwards  towards  the  one  of  the 
opposite  side.    The  aiytaeno-epiglottidean  fold  is  connected  with  it. 

Cwn/dform  cartilages.  Two  other  small  fibro-cartilaginoos  bodies,  Fibro-cuti- 
one  on  each  side,  which  are  contained  in  the  aryt€eno->epiglottid  ^jf^i^ffK. 
folds,  have  received  this  name.  Each  is  somewhat  elongated  and 
rounded  in  form,  like  a  grain  of  rice ;  it  is  situate  obliquely  in  front 
of  the  capitulum  of  the  aryteenoid  cartilage,  and  its  place  in  the 
fold  of  the  mucous  membrane  is  marked  by  a  slight  whitish  pro- 
jection. 

The  ^piglotHs  (fig.  43,  ^)  is  single,  and  is  the  largest  of  the  pieces  Epiglottii. 
of  yellow  fibro-cartilage.    In  form  it  is  cordate ;  and  it  resembles  a  Form  and 
leaf,  with  the  stalk  below  and  the  lamina  or  expanded  part  above.  P*********- 
Its  position  is  behind  the  tongue,  and  in  front  of  the  orifice  of  the 
larynx.    During  respiration  it  is  placed  vertically,  but  during  de- 
giatition  it  takes  a  horizontal  direction  so  as  to  close  the  opening 
of  the  lar3rnx. 

The  anterior  surface  is  bent  forwards  to  the  tongue,  to  which  it  SoifiMos. 
is  connected  by  tliree  folds  of  mucous  membrane ;  and  the  posterior 
surface,  hollowed  laterally,  is  convex  from  above  down.    To  its  sides, 
sides  the  arytseno-epiglottid  folds  of  mucous  membrane  are  united.  Foot  stalk. 
After  the  mucous  membrane  has  been  removed  from  the  epiglottis  Glands  in  it 
its  substance  will  be  seen  to  be  perforated  by  numerous  spaces, 
which  lodge  mucous  glands. 

Between  the  epiglottis  and  the  hyoid  bone  is  a  mass  of  yellowish  Supposed 
fat  with  some  glands ;  this  has  been  sometimes  called  the  epiglot-  8^"°- 
tidean  gland. 

LlQAMENTS  OF  THE  Larynx.  The  larynx  is  connected  by  extrinsic  Ligaments 
ligaments  with  the  hyoid  bone  above  and  the  trachea  below.   Other  ^^^ 
ligaments  join  together  the  cartilages,  forming  joints  in  some  cases. 

Union  of  the  larynx  with  the  hyoid  hone  and  the  trachea,  A  thin  between  os 
loose  elastic  membrane  (thyro-hyoid)  passes  from  the  thyroid  carti-  2d*toujhea. 
lage  to  the  hyoid  bone ;  and  a  second  membrane  connects  the  cricoid 
cartilage  Mdth  the  trachea. 

The  thyro-hyoid  ligament  (fig.  42,  ^)  is  attached  on  the  one  part  Thyro-hyoid 
to  the  upper  border  of  the  thyroid  cartilage  ;  and  on  the  other,  to  '°®"  "**"• 
the  upper  border  of  the  hyoid  bone,  at  the  posterior  aspect.    Of 
Bome  thickness  in  the  centre,  it  gradually  becomes  thinner  towards  Arrange- 
tbe  sides ;  and  it  ends  laterally  in  a  rounded  elastic  cord,  which  ^ 
intervenes  between  the  extremity  of  the  hyoid  bone  and  the  upper 
oomu  of  the  thyroid  cartilage. 

The  superior  laryngeal  nerve  and  vessels  perforate  the  ligament,  Ckmnec- 
and  a  synovial  membrane  is  placed  between  it  and  the  posterior    ^°'' 
surface  of  the  hyoid  bone.    In  the  elastic  lateral  part  of  the  liga- 
ment will  be  found  occasionally  a  small  ossific  nodule  (cartilago 
triticea). 

13ie  membrane  joining  the  lower  border  of  the  cricoid  cartilage  Crioo- 
to  the  first  ring  of  the  trachea — crico-tracheal  ligament,  resembles  membrane. 
the  band  joiidng  the  rings  of  the  trachea  to  each  other. 

Union  qf  the  cricoid  and  thyroid  cartilages.  These  cartilages  are  Betvraoia 
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nleeld  md    joined  in  the  middle  line  in  front  hy  ligament ;  and  on  the  side,  'hf 

^J2?iS^  b  joint  with  the  Bmall  comu  of  the  thj-roid  caitilige. 

•nmterior        ^*   cricO'thyroid   Kgamertl  or  membrane  (fig.  44,  ')  cloBca   the 

Uff'«»i      epoce  between  the  thjroid,  cricoid,  and  aryteenoid  ciutilages,  and 

the  right  half  is  now  visible.    It  is  yellow  in  colour,  and  is  formed 

mostly  of  elastic  tisene.    At  the  centre  it  is  thick  and  strong,  bnt 

IB  thinner  on    each  aide   as   it   is  continned   backwards.      Bj   the 

lower  bonier  it  ie  fixed  to  the  upper  edge 

Pig.  44.*  of  the  cricoid  as  far  back  on  each  sido 

as  the  joint  with  the  arytKDoid  cartilage. 

Its  upper  border,  free  and  rounded,  is 

covered  by  mucous  membrane,  and  forms 

the  lower  vocal  cord.    In  front  it  is  united 

to  the   thyroid   cartilage ;  and   behind  to 

the  base  of  the  aryttenoid. 

The  ligament  is  partly  concealed  by 
the  crico-tbyroid  muscle,  and  some  small 
apertures  exist  in  it  for  the  passage  of 
fine  arteries  into  the  larynx. 

The  strong  fore  part  of  the  ligament 
serves  the  purpose  of  uniting  tlie  two 
large  laryngeal  cartilages ;  and  tbe  lateral 
]>iece,  closing  the  larynx,  ends  above  in 
the  vocal  cord. 

A  capttilar  ligament  suirouudu  tbe 
articular  surfaces  between  the  side  of  the 
cricoid  and  the  lower  cornu  of  the  thy- 
roid cartilage.  Its  fibres  are  strongrat 
behind.  A  tymmial  membrane  lines  the 
capsule. 

This  joint  admits  forward  and  bacli- 
ward  movements  of  the  thyroid  carti- 
lage, by  which  tbe  condition  of  the  vocal  cords  is  altered.     If  that 
cartilage  is  moved  forwards  the  cords  are  stretched,  and  if  back- 
words  tbe  cords  are  relaxed. 
Bttwem  Articulation  of  Ike  cricoid  and  arytanoid  cartilagee.  The  articular 

25^^52*    surfaceB  of  the  cartilages  are  retained  by  n  loose  capsule,  and 

possess  a  synovial  sac. 
Iiscaptiila       Hie  capmlar  ligament  is  fixed  to  each  cartilage  around  its  arti- 
udfjnoTlil  cular  surface  ;  and  one  part — ■potteriar  ligament,  is  strongest  on  the 
inner  and  posterior  aspects.     A  loose  tynovial  membrane  is  present 
in  the  articulation. 
Uie.  The  aryttenoid  cartilage  glides  freely  forwards  and  bacfcwarfs, 

inwards  and  outwards  ;  but  if  its  horizontal  movements  are  con- 
trolled by  muscular  action,  it  can  he  rotated  around  a  vertical  axis, 
the  anterior  spur  being  moved  inwards  and  outwards.  Obviously 
tbe  state  of  the  vocal  cords  will  be  changed  by  the  movements  of 

•  *  View  of  the  tooI  cords  and  criiM-UiTToid  ligamenU.  1.  ^-ne  rool  card. 
2.  Pot.  erieo-uTten.  miucla.  3.  Cricoid  cartilage.  4.  Aiytmioid  caitilac*. 
ft  BaeenJm  ht^agM.    0.  Crieo-tbTnid  membiuo. 
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cartilages.    When  the  arytaenoids  glide  in  and  out  the  cords  Action  on 
will  be  approximated  and  separated  ;  when  backwards  and  f orwards;  ^*****  oot^ 
the  cords  will  be  tightened  and  relaxed  ;  and  in  rotation  the  cords 
will  be  moved  away  from,  and  brought  towards  each  other. 

A  kind  of  capsuUj  formed  of  thin  scattered  fibres,  ^\'ith  a  synovial  Between 
-taCj  unites  the  apex  of  the  arytaenoid  cartilage  with  the  hollowed  base  I^^/^- 
af  the  capitulum  of  Santorini.  Sometimes  these  cartilages  are  blended  lum. 
together. 

Fibrous  hands  (thyro-arytaenoid)  join  the  thyroid  with  the  ary-  Between 
tenoid  cartilages^  and  have  been  examined  as  the  vocal  cords  (p.  SJ^o!^ 
160). 

Ligaments  of  the  epiglottis,  A  band,  thyro-epiglottidean^  connects  Two  liga- 
the  lower  part  of  the  epiglottis  to  the  thyroid  cartilage,  close  to  the  ^^^ 
excavation  in  the  upper  border  of  the  latter  (fig.  42).    Some  fibrous 
and  elastic  tissues — hyo-epighttid  ligament^  connect  likewise  the 
front  of  the  epiglottis  to  the  hyoid  bone. 

Structube  of  the  Trachea.  The  air  tube  consists  of  a  series  of  Constita- 
pieces  of  cartilage  (segments  of  rings)  (fig.  40),  which  are  con-  tSSwL 
nected  together  by  fibrous  tissue.    The  interval  between  the  carti- 
lages at  the  back  of  the  tube  is  closed  by  fibrous  membrane,  and 
l)y  muscular  fibres  and  mucous  glands.    The  trachea  is  lined  by 
mucous  membrane  with  subjacent  elastic  tissue. 

Cartilages.  The  pieces  of  cartilage  vary  in  number  from  sixteen  Cartilages, 
tto  twenty.    Each  forms  an  incomplete  ring,  which  extends  about  Fonn. 
.three-fourths  of  a  circle  ;  and  each  is  convex  forwards,  forming  the 
front  and  sides  of  the  air  tube.     Both  above  and  below,  the  carti-  FecuUari* 
iaginouB  pieces  are  less  constant  in  size  and  form  ;  for  towards  the    ^ 
lazynx  they  increase  in  depth,  whilst  in  the  opposite  direction  they 
imay  be  slit  at  their  ends  or  blended  together ;  and  the  lowest  piece 
>of  cartilage  is  shaped  like  the  letter  V. 

A  fibrous  tissue  is  continued  from  one  to  another  on  both  as-  Fiim>u« 
pects,  though  in  greatest  quantity  externally,  so  as  to  incase  and  **■■'**• 
tmite  them  ;  and  it  is  extended  across  the  posterior  part  of  the  air 
tube. 

Dissection.  On  removing  for  about  two  inches  the  fibrous  mem-  Diasectioiu 
brane  and  the  mucous  glands  from  the  interval  between  the  carti- 
lages at  the  back  of  the  trachea,  the  muscular  fibres  will  appear. 

After  the  muscular  fibres  have  been  examined  the  membranous 
,part  of  the  tube  may  be  slit  down,  to  see  the  elastic  tissue  and  the 
mucous  membrane. 

Muscular  fibres.  Between  the  ends'of  the  cartilages  is  a  continuous  Mnieukr  . 
layer  of  transverse  bundles  of  unstriated  muscle,  which  is  attached  SSSea* 
to  the  truncated  ends  and  the  inner  surface  of  the  cartilages.    By  l)ehind. 
the  one  surface  the  fleshy  fibres  are  in  contact  with  the  membrane 
and  glands,  and  by  the  other  with  the  elastic  tissue.    Some  longi- 
tudinal fibres  are  superficial  to  the  transverse ;  they  are  arranged  in 
scattered  bundles,  and  are  attached  to  the  fibrous  tissue. 

The  elasUc  tissue  forms  a  complete  lining  to  the  tracheal  tube  Blutie 
•beneath  the  mucous  membrane  ;  and  at  the  posterior  part,  where  ^^|^^^r°^ 
the  cartilages  are  deficient,  it  is  gathered  into  strong  longitudinal 


\  ^ 


16a 


DISSBCTIOX    OF   THE   KECK. 


folds.     This  layer  is  closely  connected  with  the  mucous  membraae- 
covering  it. 
Mucous  The  mucous  membrane  of  the  trachea  lines  the  tube,  and  reseniblea 

epi^di!^',  that  of  the  larynx  in  being  furnished  with  a  columnar  ciliated  epi- 
thelium. 
andgUndB.  Connected  with  this  membrane  are  nimierous  branched  mucous^ 
glands  of  variable  size.  The  largest  are  found  at  the  back  of  the 
trachea,  in  the  interval  between  the  cartilages,  where  some  are 
placed  beneath  the  fibrous  membrane  with  the  muscular  fibres,  and 
others  outside  that  layer. 

Other  smaller  glands  occupy  the  front  and  sides  of  the  trachea^ 
being  situate  on  and  in  the  fibrous  tissue  connecting  the  cartila- 
ginous rings.   . 
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Section  XVIII. 

PREVERTEBBAL   MUSCLES   AND   VERTEBRAL   VESSELS. 

Directions.  On  the  part  of  the  spinal  column  that  was  laid  aside 
after  the  separation  of  the  pharynx  from  it,  the  student  is  to  learn, 
the  deep  muscles  on  the  front  of  the  vertebra?. 

Dissection.  The  prevertebral  muscles  will  be  prepared  by  removing 
the  fascia  and  areolar  tissue.  The  muscles  are  three  in  number  oii 
each  side  (fig.  45),  and  are  easily  distinguished.  Nearest  the  middle 
line  lies  the  longus  colli — ^this  is  the  longest ;  the  muscle  external 
to  it,  which  reaches  to  the  head,  is  the  rectus  capitis  anticus  major  ; 
and  the  small  muscle  close  to  the  skull,  which  is  external  to  the  last 
and  partly  concealed  by  it,  is  the  rectus  capitis  anticus  minor.  The 
smaller  rectus  muscle  is  often  injured  in  cutting  through  the  basilar 
process  of  the  occipital  bone. 

The  LONGUS  COLLI  MUSCLE  (fig.  45,  ^)  is  situate  on  the  bodies  of 
the  cervical  and  upper  dorsal  vertebrae,  and  is  pointed  above,  but 
larger  below.  It  consists  of  ti^'o  parts — internal  and  external,  the 
former  being  vertical,  and  the  latter  oblique  in  direction,  as  on  the 
right  side  of  the  figure. 

The  internal  part  arises  by  fleshy  and  tendinous  processes  from 
the  bodies  of  the  two  upper  dorsal  and  two  lower  cervical  verte- 
bras ;  and  the  external  piece  takes  origin  from  the  anterior  trans- 
verse processes  of  four  cervical  vertebras  (sixth,  fifth,  fourth  and 
third).  Both  parts  of  the  muscle  are  blended  above,  and  the  whole 
is  inserted  by  four  slips  into  the  bodies  of  the  four  upper  cervical 
vertebrae. 

Some  of  the  lowest  fibres  of  the  muscle  are  attached  separately 
by  tendon  to  the  anterior  transverse  process  of  one  or  two  of  the 
lower  cervical  vertebrae. 

In  contact  with  the  anterior  surface  of  the  muscle  is  the  pharynx.. 
The  inner  border  is  at  some  distance  inf eriorly  from  the  muscle  of 
the  opposite  side,  but  superiorly  only  the  pointed  anterior  common, 
ligament  of  the  vertebne  separates  the  two.    The  outer  border  is: 


EECTD8   CAPITIS  ANTICU8.  1 

■  to  the  Bcnlenus,  to  the  vertebral  vesBels,  and  to  the  rectus 
'ciqpitis  antJcoB  major  muscle. 

Action.  Both  muscles  bend  forwards  the  neck  ;  aod  the  upper  u». 
obliqae  fibres  of  one  will  turn  the  neck  and  head  to  the  same  side, 
by  the  attachmeat  to  the  atlas. 

Hie  RICTUS  CAPITIS  ANTicuB  MAJOR  (fig.  45,  ')  Js  external  to  the  ^^^ 
preceding  louscle,  and  is  largest  at  the  upper  end.  Its  or^in  is  by  m^or* 
pmnted  tendinous  slips,  witli  the  longus  colli,  from  the  sumnuts  of  od^n. 
tlie  anterior  transverse  processes  of  four  cervical  vertebne  (nzth, 

Fig,  45.* 


fifth,  fourth,  and  third) ;  and  the  fibres  ascend  to  be  iiatrUd  into  Ii 
Um  banlar  process  of  the  occipital  bone,  in  front  of  the  foramen 

^n»e  ant«TioT  surface  of  the  muscle  is  covered  by  the  pliarj-nx,  o 
■nd  by  the  carotid  artery  and  the  numerous  nerves  near  the  base 
lA  the  aknll.    The  muscle  partly  conceals  tlie  following  one.    At 
ita  tmiertion  the  rectus  is  fleshy,  and  reaches  from  tlie  middle  line 
to  the  temporal  bone. 

Action.  Both  muscles  incline  forwards  the  liend  ;  and  one  will  C' 
bring  the  face  to  the  same  side  by  rotating  the  head. 

The  BKCTDS  CAPITIS  AXTJCU8  MINOR  (fig.  45,  "),  IS  a  small  flat  B 
nnucle,  which  ari»et  from  tlie  anterior  transverse  process  and  body  ^ 

*  Dmp  nmolnof  the  front  of  the  neck  and  the  icaleni  moBclee.  A.  Longos 
eoUL  ■-  Baotoi  capitit  kuticiu  major,  o.  ficalenu  anticaa.  D,  Solsaua 
McdiM.     r.  Scalaniu  poaticiu.     o.  Bectni  cajdtb  anticoi  minor. 


Flnttwo 


DISSECTION   or  THE  NECX. 

of  the  atlas ;  and  »  ituerUd  into  the  baulor  process  of  the  occijutat 
bone  between  the  foramen  magnum  and  tbe  rectos  major,  and  half 
an  inch  from  its  fellow. 

The  anterior  primary  branch  of  the  suboccipital  nerve,  lies  between 
the  borders  of  tliis  muscle  and  the  rectus  capitis  lateralis. 

Action.  Its  power  is  very  alight,  bnt  it  will  help  in  moving 
forwards  the  head. 

Direction.  The  Hmall  intertransreiwilea  muscles  will  come  into 
view  when  the  other  muscles  have  been  removed  from  tbe  fiont 
and  back  of  tJie  transverse  processes.  By  tracing  towaids  the  apiue 
the  anterior  primary  branches  of  the  cervical  nerves,  the  inter- 
transversales  will  be  readily  seen  on  their  ndes. 

After  the  muscleH  and  nerves  have  been  examined,  the  tips  of  the 
conjomed  tranBvcrse  processes  may  be  cut  ofi  to  lay  bare  the  verte- 
bral artery. 

Tlie  isTERTRA.\svERSE  MUSCLES  Ore  slender  fleshy  slips  in  the 
intervals  between  the  transverse  processes.  In  the  neck  there  are 
seven  pairs — the  first  being  between  the  atlas  and  axis,  and  tbe 
last  between  the  lowest  cervical  and  the  first  doraal  vertebra.  One 
set  is  attached  to  the  anterior,  and  the  other  to  the  posterior  tuber- 
cles on  the  tips  of  the  conjoined  transverse  processes. 

Between  the  muscles,  except  in  the  first  two  spoces,  is  the 
anterior  primary  branch  of  a  cervical  nerve ;  and  beneath  the 
posterior  muscle  is  the  other  primary  branch  of  the  same  nerve.  In 
the  upper  space  the  posterior  muscle  is  often  wanting ;  and  in  the 
lowest  space,  the  muscle  of  the  anterior  set  is  smaller  than  the 
others,  or  it  may  be  absent. 

Aclion,  By  approximating  the  transverse  processes  these  muscles 
bend  the  spinal  column  laterally. 

Cervical  nerves  at  their  exit  from  the  epiiial  eanal.  The  trunks  of 
the  cervical  nerves  issue  from  the  spinal  canal  through  the  inter- 
vertebral foramina,  except  tlie  first  two,  and  bifurcate  into  anterior 
and  posterior  branches. 

The  anterior  primary  branch  passes  outwards  between  the  inter- 
transverse muscles,  and  joins  in  plexuses  with  its  fellows. 

The  poilerior  primary  branch  turns  to  the  Back  beneath  the  pos- 
terior intertransverse  muscle,  and  the  other  muscles  attached  to  the 
posterior  transverse  processes  ;  in  its  course  it  lies  close  to  the  bone 
between  the  articular  processes  of  the  vertebra. 

Feculiaritiea  in  the  first  two.  Tlie  first  two  nerves  leave  thefl|ianal 
canal  above  the  neural  arches  of  the  atlas  and  axis,  and  divide  at 
the  back  of  the  neck  into  anterior  and  posterior  branches. 

The  anterior  primary  branch  of  the  first  or  suboccipital  nerve  has 
'  been  examined  (p.  113).  Tlie  anterior  branch  of  the  second  nerve, 
after  peiforating  the  membrane  between  the  neural  arches  of  the 
first  and  second  vertcbrEc,  is  directed  forwards  outside  the  vertebral 
artery,  and  beneath  the  first  pair  of  intertransverse  muscles,  to  join 
the  cervical  plexus. 

The  potterior  primary  brarteliei  of  the  first  two  nervee  are  de- 
scribed in  the  dissection  of  the  Back. 
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The  vertebral  artery  has  been  seen  at  its  origin  in  the  neck  (p.  Vertelwal 
C9)  ;  and  its  termination  is  described  with  the  vessels  of  the  brain,  eerv^ 
Entering  usually  the  foramen  in  the  sixth  cervical  vertebra,  the  vertebne. 
artery  ascends  vertically  through  the  corresponding  foramina  in  the 
other  vertebrae.    Beyond  the  atlas,  the  vessel  turns  backwards  on 
the  neural  arch  of  that  bone,  and  passing  beneath  the  ligament 
joining  the  first  vertebra  with  the  os  ocdpitis,  enters  the  skull 
through  the  foramen  magnum.    In  its  course  through  the  foramina  Podtioii  to 
the  artery  lies  in  front  of  the  anterior  trunks  of  the  cervical  nerves, 
except  those  of  the  first  and  second, — ^the  former  of  which  crosses 
on  the  inner,  and  the  latter  on  the  outer  side.    The  vessel  is  accom- 
panied by  a  vein,  and  by  a  plexus  of  nerves  of  the  same  name.        ^  ^^^  •>>* 

In  the  neck  the  artery  furnishes  small  twigs  to  the  surrounding  with  it 
muscles,  the  spinal  canal,  and  the  spinal  cord.  Branches. 

The  vertebral  vein  begins  by  small  radicles  in  the  occiput,  and  in  Vertehni 
the  muscles  of  the  back  of  the  neck,  and  enters  the  aperture  of  the  ^^^^ 
atlas,  where  it  receives  sometimes  a  vein  from  the  skull  through  the 
posterior  condyloid  foramen  of  the  occipital  bone.    Accompanying  ^Jjj^jmi^ 
the  artery,  the  vein  traverses  the  apertures  between  the  transverse 
processes,  and  ends  in  the  subclavian  vein. 

In  its  course  it  is  joined  by  branches  from  the  internal  and  external  Branches, 
spinal  veins  ;  its  other  branches  are  described  at  p.  70. 

The  vertebral  plexus  of  nerves  is  derived  from  the  inferior  cervical  pS^^J'jJ 
ganglion  of  the  sympathetic  (p.  116).    It  surrounds  the  artery,  and  nerves, 
communicates  with  the  spinal  nerves  as  high  as  the  third  or  fourth. 


Section  XIX. 

LIGAMENTS    OF   THE   VERTEBKE   AND    CLAVICLE. 

Directions.  On  the  remaining  part  of  the  spine,  the  ligaments  Directiont. 
tonnecting  the  cervical  vertebr»  to  each  other  and  to  the  occipital 
f)one  are  to  be  learnt. 

DissecHon.  Disarticulate  the  last  cervical  from  the  first  dorsal  Dissection. 
vertebra.  Then  remove  altogether  the  muscles,  vessels,  nerves,  and 
areolar  tissue  and  fat  from  the  cervical  vertebras.  By  sawing 
through  the  occipital  bone,  so  as  to  leave  only  an  osseous  ring 
behind  the  foramen  magnum,  the  ligaments  between  the  atlas  and 
the  occipital  bone  can  be  more  easily  cleaned. 

The  OOMMON  LIGAMENTS  attaching  together  the  cervical  vertebrae  Oommoii 
are  similar  to  those  uniting  the  vertebrae  in  other  parts  of  the  spine,  avertobn ; 
viz.  an  anterior  and  a  posterior  common  ligament ;  bands  between 
the  lammfB  and  spines  ;  capsular  ligaments  and  synovial  membranes 
for  the  articulating  processes  ;  and  an  intervertebral  ligament  be- 
tween the  bodies  of  the  bones. 

DureeOons,  The  common  ligaments  will  be  best  seen  on  the  dorsal  these  de- 
or  lumbar  portion  of  the  spine  where  they  are  more  fully  developed  ;  ^^eii^ne. 
their  preparation  and  description  will  be  found  at  the  end  of  the 
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tliorax,  with  the  deecriptioii  of  the  ligaments  of  the  ejAae.  ESionld 
the  student  examine  them  in  the  neck,  to  see  their  difference  in 
this  region  of  the  epine,  he  should  leave  uncQt  the  neural  arches  of 
the  three  highest  cervical  vertebra;,  to  which  special  ligameatB  tie 
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Special  lioamektb  unite  tlie  firot  two  cervical  vertebrn  to  each 
other  and  to  the  occipital  bone  :  some  of  these  ore  external  to,  and 
othera  within  the  spinal  canal. 

The  ligaments  outtide  the  tpinal  canal  are  thin  fibrous  membranes, 
which  connect  the  bodies  and  arches  of  the  first  two  vertehne  in 

Fig.  M.' 


udoedpltil  front  and  behind  ;  and  join  the  atlas  with  the  occipital  bone  at  the 
same  aspects. 

Capsular  ligaments  smround  the  articular  surfaces  of  all  the 

bones ;  but  these  will  be  examined  more  conveniently  after  the 

spinal  canal  has  been  opened. 

FM«iior  Union  of  the  atlat  leith  the  axis.  The  poeterior  ligament  (atlo-axoid) 

*"  (fig.  47,  ')  is  a  thin  loose  membrane,  which  is   attached  by  one 

margin  to  the  neural  nrch   of  the  atlas,  and  by  the  other  to  the 

corresponding  arch  of  tlie  axis.    Below  the  superficial  part  are 

some  deeper  and  stronger  fibres.    The  posterior  primary  branch  of 

the  second  nerve  pierces  it. 

mlerior  The  anterior  ligament  (fig.  46,  ')  nnitee  tlie  bodies  of  the  first  two 

*  vertebrfB  in  the  same  manner  as  the  preceding  ligament  connects 

their  arches.  It  is  thickest  in  the  middle. 
■ndutcrtoT  Union  0/  tlie  atlas  icitit  the  occipital  bone.  The  anterior  ligament 
(occipito-atloid)  (fig.  46, ')  is  thin  and  wide,  and  passes  from  the 
basilar  process  of  the  occipital  bone,  in  front  of  the  foramen  mag- 
num, to  the  body  of  the  atlas.  The  middle  part  of  the  ligament, 
which  Is  fixed  to  the  tubercle  on  the  front  of  the  atlas,  is  much  the 
thickest. 

*  Exteraal  ligaments  in  front  between  the  atlaa  aad  axii  and  tha  occipital 
bone  (Boiurnty).  1.  Sawn  builar  procen.  2.  Anterior  oadpito-sUcad.  3. 
Aataiia  auo-axnd.     4.  ArticaUtion  ot  the  articalar  piaetoMi  cat  oj/«o. 
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The  potterior  ligament  (fig.  47, ')  is  fixed  to  the  occipital  bone  and  po>- 
behind  the  foramen  magnum,  and  to  the  neural  arch  of  the  atlas,  occiniio- 
It  is  thin ;  and  at  ita  attachment  to  the  atlas  the  vertebral  arterjr  (*),  itidd. 


•ndthe  posterior 
beneath  it 

"16  UgaToenti  imide  the  tpinal  canal  e       , 
«futb  retaining  the  skull  in  place  during  the  rotatory  and  nodding  ^J^IJJ^ 
nioiements  of  the  head.    Between  the  occipital  bone  and  the  second     m*  booi*. 


r  primary  branch  of  the  suboccipital  nerve,  paaa 
!  peculiar  in  form,  and 


Fi«.  iS-f 


rertebr*  we  three  strong  ligaments — a  central,  and  two  lateral  or 
duck  ;  mod  the  odontoid  process  of  the  axis  is  fixed  agauiat  the 
body  of  the  atloa  by  a  strong  transverse  band. 
DiittctitM.  Sapposiner  the  neural  arches  of  the  cervical  vertebne  i}in«ti« 

oftlwllg*- 
*  BdOTml  li^nMuts  behind  between  the  atlas  and  aiU  and  tfae  occiiiiul 
biaB. — 1.  FortmiOT  occipito-atloid  ligament.      2.  Posterior  atla.aioid.      S. 
Tiatulaal  aitay  aiiteriiig  beneath  the  occipito-atloid  ligament. 

'  *  '        *  linment  between  jiceipital  bone  and  axil  (Brai^ry).     I.  and  2. 
a  die  oodpito-uoidtan  lipLment. 
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to  be  removed  except  in  the  fiiEt  three,  the  arches  of  these  rertebna 
Bre  to  be  sawn  through  close  to  the  articular  proceaaea.  Neztly  the 
ring  of  the  occipital  bone  bounding  poBtciiorly  the  foramen  mag- 
num is  to  bo  taken  awny,  Leatly,  the  student  should  detach  the 
tube  of  dura  mater  front  the  interior  of  the  epinal  canal ;  and,  on 
raising  from  below  the  upper  part  of  the  posterior  common  ligament 
of  the  bodies  of  the  vertebree,  the  ligamentous  band  between  the 
octnpital  bone  and  the  axis  (occipito-aioidj  will  come  into  view. 

Union  of  the  occipital  bone  with  the  aaHe.  The  central  Ugatitent 
(occipito-axoidean)  (fig.  48, ')  is  a  strong,  thick  layer  beneath  the 
posterior  common  ligament  of  the  bodies  of  the  Tertebm,  and  is 
rather  triangular  in  form  with  the  base  uppermoaL  Above  it  is 
attached  to  the  basilar  prooeaa  (on  the  cranial  aspect)  near  the 
margin  of  the  foramen  magnum,  extending  as  far  on  each  side  as 
the  insertion  of  the  check  ligaments.  From  that  spot  it  descends 
over  the  odontoid  process,  and,  becoming  narrower,  is  inserted  into 
the  body  of  tlie  axis.  Occaaionally  a  bnraa  is  found  between  it 
and  the  transverse  ligament  of  the  atlas. 
Dimection  (fig.  49).  After  the  removal  of  the  occipito-axoidean 
iigl^!^'"'  ligament,  by  cutting  transversely  through  it  above,  and  reflecting 
it,  the  student  should  define  a  strong  hand,  the  transrerse  ligament 

Fig.  49.* 


which  crosses  the  root  of  the  odontoid  process,  and  sends  upwards 
and  downwards  a.  slip  to  the  occipital  bone  and  the  axis.  The 
upper  ofect  from  the  transverse  ligament  may  be  cut  through 
afterwards  for  the  purpose  of  seeing  the  check  ligaments  which 
diverge,  one  on  each  side,  from  the  odontoid  process. 
L  The  lateral  odontoid  or  check  UgaTaenlt  (fig.  49,  ')  are  two  strong 
bmidles  of  fibres,  attached  by  one  end  to  the  side  of  the  head  of 
the  odontoid  process,  and  by  the  other  to  a  depression  on  the  inner 
surface  of  the  condyle  of  the  occipital  bone.  These  ligaments  are 
covered  by  the  occipito-axoidean  band  ;  their  upper  fibres  are  short 
and  almost  horizontal,  and  tlie  lower  are  longer  and  oblique. 

*  Internal  ligaments  between  the  occipital  boDS  and  the  atlu  and  uua 
(Boorgety).  1.  The  left  check  hguneDt.  2.  The  transTene  ligament,  ModiDg 
offaeta  apvardi  and  doiminuilt.    3.  Cat  end  of  the  oocipito-aioidean  ligamenti 
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Between  the  lateral  bands  is  a  central  odontoid  Ugament^  which 
connects  the  tip  of  the  odontoid  process  to  the  margin  of  the 
basilar  process  of  the  occipital  bone. 

Union  of  the  atlas  with  the  axis.  The  transverse  ligament  of  the 
mtlss  (fig.  49,  0,  is  a  flat,  strong,  arched  band  behind  the  odontoid 
process,  which  is  attached  on  each  side  to  a  tubercle  below  the 
inner  part  of  the  articular  process.  This  ligament  is  widest  in  the 
centre ;  and  at  this  spot  it  has  a  band  of  longitudinal  fibres  con- 
nected with  the  upper  and  lower  margins  (fig.  49),  so  as  to  produce 
a  cruciform  appearance :  the  upper  piece  is  inserted  into  the  basilar 
process,  and  the  lower,  into  the  body  of  the  second  vertebra.  Its 
surface  towards  the  cord  is  concealed  by  the  occipito-azoid  ligament. 

This  ligament  fixes  the  odontoid  process  of  the  second  vertebra 
against  the  body  of  the  atlas,  confining  it  in  a  ring  (fig.  50). 

When  the  transverse  and  check  ligaments  have  been  cut  through, 
the  tip  of  the  odontoid  process  will  be  seen  to  have  two  cartilaginous 

Fig.  50.* 


With  a  cen- 


To  fix  odon- 
toid procesH 
there  Ua 


transverse 
ligament, 

naiped  cm- 
clform. 


articular 
sorfiftcesy 


and  two 
sjmovial 
membranes. 


;  one  in  front  where  it  touches  the  atlas,  the  other  at  the 
<^ppo6ite  aspect,  where  it  is  in  contact  with  the  transverse  ligament. 
Two  synovial  membranes  facilitate  the  movements  of  the  odontoid 
process,  one  serving  for  the  joint  between  this  piece  of  bone  and 
the  atlas ;  and  the  other  for  the  joint  between  it  and  the  transverse 
ligament 

Union  of  the  articular  surfaces.  The  articular  surfaces  of  the  Capsule  and 
occipital  bone  and  atlas  are  surrounded  by  a  capsular  ligament  of 
scattered  fibres,  which  is  strongest  externally  and  in  front.  When 
the  joint  is  opened,  the  condyle  of  the  occipital  bone  will  be  seen 
to  look  somewhat  outwards,  and  the  hollowed  surface  of  the  atlas 
inwards.    A  synovial  memhrtme  is  present  on  each  side. 

The  articular  surfaces  of  the  first  two  vertebras  are  enclosed  on 
each  side  by  a  capsule  (fig.  46,  ^),  which  is  stronger  in  front  than 
behind.  On  opening  the  joint  the  surfaces  of  the  bones  may  be 
perceived  to  be  almost  horizontal.  On  each  side  there  is  a  separate 
loose  wynovial  membrane. 

Movements  of  the  head.  The  head  can  be  bent  forwards  and 
hackwards ;  turned  from  side  to  side — rotation ;  and  inclined  towards 
the  shoulder. 


synovial  sac 

to  articular 
surfaces. 


Movements 
of  heftd, 
kinds  of. 


Tortebra  with  the  odontoid  process  removed  from  the  socket  formed 
hf  the  bone  and  the  tmurrerse  ligament.     1.  TransTerse  ligament  with  its 
%  SodLet  for  the  odontoid  process. 
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Nodding  takes  place  in  the  joints  between  the  atlas  and  occipital 
bone,  the  condyles  gliding  forwards  and  backwards.  When  the 
head  is  moved  more  freely,  flexion  and  extension  of  the  cervical 
vertebraa  come  into  play. 

Rotation  is  permitted  by  the  several  joints  between  the  atlas  and 
axis.  In  this  movement  the  axis  is  flxed,  and  the  atlas,  bound  to 
it  by  the  transverse  ligament,  moves  to  the  right  and  the  left, 
carrying  tlie  weight  of  the  head.  Too  great  a  movement  of  the 
face  to  the  side  is  checked  by  the  odontoid  ligament.  Only  part 
of  the  whole  of  the  rotatory  movement  to  one  side  is  obtained  be- 
tween the  atlas  and  axis,  the  rest  being  made  up  by  the  neck. 

Approximation  of  the  head  to  the  shoulder  is  effected  by  the 
neck  movement :  perhaps  a  very  slight  degree  of  it  may  be  due 
to  gliding  downwards  of  the  occipital  condyle  of  the  same  side  on 
the  articular  surface  of  the  atlas. 

Sthrno-clavicular  Articulation  (fig.  51).  The  articular  surfaces 
are  somewhat  irregular  and  adapted  to  each  other,  with  an  inte^ 
mediate  fibro-cartilage  ;  and  they  are  retained  in  contact  by  a 
capsular  ligament  ;  by  a  band  to  the  first  rib  ;  and  by  another 
band  between  the  ends  of  the  clavicles. 

Dissection.  For  the  examination  of  the  ligaments  of  the  sterno- 
clavicular articulation,  take  the  piece  of  the  sternum  that  was  set 
aside  for  the  purpose  (p.  121).  If  the  ligaments  have  become  dry, 
they  may  be  moistened  for  a  sliort  time.  The  several  ligaments 
will  appear  in  the  situation  indicated  by  their  names,  after  the 
removal  of  some  fibrous  tissue. 

Capsular  ligament  This  is  a  thin  membranous  expansion  (fig. 
51,  *),  which  incases  the  articular  ends  of  the  bones  and  the  fibro- 
cartilage.  It  is  attached  near  the  articular  surface  of  each  bone, 
and  is  thinner  before  than  behind.  Sometimes  the  stronger  fibres 
in  front  and  at  the  back  are  described  as  separate  ligaments. 

Tlie  interclavicular  ligament  (fig,  61,^)  extends  above  the  sternum, 
between  the  ends  of  the  clavicles.  The  fibres  do  not  cross  in  a 
straight  line,  but  dip  into  the  hollow  between  the  collar  bones,  and 
are  connected  with  the  upper  piece  of  the  sternum. 

The  costO'Clavicular  ligament  (fig.  51,  ^)  is  a  short  strong  band 
of  obhque  fibres  between  the  first  rib  and  the  clavicle.  Inferiorly 
it  is  fixed  to  the  upper  surface  of  the  cartilage  of  the  first  rib, 
and  superiorly  to  a  tubercle  on  the  under  surface  of  the  clavicle 
near  the  sternal  end.  The  subclavius  muscle  is  in  front  of  the 
ligament. 

Sometimes  the  clavicle  touches  the  rib,  and  is  provided  ^vith  an 
articular  surface  and  a  synovial  membrane. 

The  interarticular  fibro-cartilage  (fig.  51,  ')  will  come  into  view 
by  cutting  tlie  ligaments  before  described,  and  raising  the  clavicle. 
It  is  ovalish  in  f onn  and  flattened,  but  is  thicker  at  the  circumference 
than  the  centre.  By  its  upper  margin  and  surface  the  cartilage  is 
united  to  the  head  of  the  clavicle  which  is  embedded  in  it ;  and  by 
the  opposite  surface  and  margin  it  is  inserted  into  the  cartilage  of 
the  first  rib.    At  its  circumference  it  unites  with  the  capsule  of  the 


k 


STZBNO-CLAVICtrLAa  JOINT.  17) 

joint.    Sometimes  there  is  an  aperture  in  the  centre  of  the  fibro- 
cartilage. 

Two  itfoonial  laa  are  present  in  the  aiticiilation,  one  on  each  aide  Tv>it- 
o£  the  fibro-cartilege.  Itke  sac  in  contact  with  the  atemum  ie  looser  bnnsi. 
than  that  tonching  the  clavicle. 

MtmanaU.  The  inner  end  of  the  clavicle  can  bo  moved  up  and  Motion, 
down,  and  forwards  and  backwards,  and  the  direction  it  takes  jg"™"!* 

Fig.  61.- 


the  opposite  to  that  of  the  shoulder :  thus  when  the  limb  is  de- 
[H«sKd  the  sternal  end  of  the  clavicle  is  raised  ;  and  bo  od  in  tlie 
other  movements.  The  extent  of  each  movement  is  but  limited, 
thon^h  tlioae  forwards  and  upwards  are  the  freest ;  and  dislocation 
may  ensue  in  any  direction  except  downwards,  from  force  applied 
to  the  limb. 

T  eod  of  the  claricle,  and  of  tho  rartiliga  of  the 
2.  CiMtD-claTicalu'   ligungnt.      3.   IntwclaTicalkr 
_  8  of  tha  Mcond  rib  irjUi  the  stemnm.      S.    Intar- 

■rtieolar  fibriHluldlaga  of  Eecond  rib,     7.  luterarticular  Ehro-caitilAga  of  the 
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During  the  examination  of  the  membranes,  vessels,  and  nerves, 
the  brain  is  to  be  placed  upside  down,  resting  in  the  coil  of  a  cloth 
which  supports  it  evenly. 

Membranes  of  the  Brain.  The  coverings  of  the  brain  (meninges) 
are  three  in  number,  viz.  dura  mater,  pia  mater,  and  arachnoid 
membrane.  The  dura  mater  is  a  firm  j&brous  investment,  which 
supports  part  of  the  brain,  and  serves  as  an  endosteum  to  the  bones. 
The  pia  mater  is  the  most  internal  layer,  and  is  very  vascular.  And 
the  arachnoid  is  a  thin  serous  sac,  which  is  situate  between  the 
other  two. 

Besides  enveloping  the  brain,  these  membranes  are  prolonged  on 
the  cord  into  the  spinal  canal.  Only  tlie  cranial  part  of  the  two 
last  will  be  now  noticed.  For  the  description  of  the  cranial  part 
of  the  dura  mater,  see  p.  9. 

The  ARACHNOID  is  a  tliin  serous  membrane,  which  lines  the  inner 
surface  of  the  dura  mater,  and  is  reflected  over  the  pia  mater  and 
the  brain.  Around  the  vessels  and  nerves  that  intervene  between 
the  skull  and  the  brain,  the  membrane  forms  sheaths,  which  extend 
a  short  distance  into  the  several  apertures,  and  then  become  con- 
tinuous with  the  parietal  or  cranial  portion.  Like  other  serous 
membranes,  if  forms  a  sac  which  contains  a  lubricating  moisture ; 
and  it  consists  of  a  parietal  and  a  visceral  part. 

The  parietal  part  is  inseparably  united  to  the  inner  surface  of 
the  dura  mater,  giving  this  a  smooth  and  polished  surface,  and  is 
continued  over  the  pieces  of  the  fibrous  membrane  projecting 
between  portions  of  the  brain. 

The  visceral  part  covers  the  encephalon  loosely,  especially  at  the 
under  surface  of  the  brain,  but  is  united  to  the  underlying  pia  mater 
by  fibrous  processes ;  beneatli  it  there  is  a  considerable  interval 
(subarachnoid  space).  On  the  upper  or  convex  surface  of  the  great 
brain,  the  membrane  passes  from  one  convolution  to  another,  without 
dipping  into  the  intervening  sulci ;  tliough  it  lines  the  great  median 
fissure  as  low  as  the  extent  of  the  falx.    On  the  lower  surface  of 
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^he  cerebrum  there  is  a  large  space  between  it  and  the  centre  of  the  hoUow  be- 
brain.    Still  more  posteriorly,  between  the  hemispheres  of  the  little  °***^ 
brain,  there  is  an  interval,  similar  to  that  at  the  under  part  of  the  gpo^; 
cerebrum. 

The  subarachnoid  space,  or  the  interval  between  the  arachnoid  it  u  the  rab- 
membrane  and  the  pia  mater,  is  larger  in  one  spot  than  another ;  ^^1^ 
and  it  contains  more  or  less  fluid,  which  has  been  named  cerebro- 
spinaL    The  space  is  largest  at  the  under  part  of  the  great  brain, 
about  its  middle,  and  in  the  fissure  between  the  hemispheres  of  it 
and  the  cerebellum.    Under  the  arachnoid,  in  the  fissure  between  wUch  opeu 
the  halves  of  the  cerebellum,  is  the  aperture  of  the  fourth  ven-        ^ 
tricle,  by  which  that  cavity  communicates  with  the  subarachnoid 
*  space. 

The  PIA  MATER  closely  invests  the  different  parts  of  the  brain,  PU  mater 
and  dips  into  the  fissures,  as  well  as  into  the  sulci  between  the 
convolutions  and  lamina;.     Besides  covering  the  exterior  of  the  sends  pieces 
brain,  it  sends  processes  into  the  interior  to  supply  vessels  to  the  bnin : 
Walls  of  the  enclosed  space :  thus,  one  penetrates  into  the  cerebrum 
below  the  corpus  callosum,  and  is  named  velum  interpositum  ;  and 
two  vascular  fringes,  which  project  into  the  fourth  ventricle,  are 
knoTvn  as  the  choroid  plexuses  of  that  cavity. 

This  membrane  is  a  network  of  vessels,  and  is  constructed  of  it  is  a  net- 
tlie  minute  ramifications  of  the  arteries  and  veins  entering  into  or  SSSd.y^ 
iasuing  from  the  cerebral  substance  ;  whilst  the  intervals  between  >ei^ 
the  vessels  are  closed  by  fine  areolar  tissue,  so  as  to  form  a  con- 
t:]nnouB   thin  layer.    From  the    under  surface  of  the  membrane 
proceed  numerous  fine  vessels  for  the  nutrition  of  the  brain. 

Vessels  and  nerves.  The  arachnoid  membrane  has  but  few  vessels.  Vessels  and 
"Vrbilst  the  pia  mater  is  composed  almost  entirely  of  vessels.    Tlie  memtoMea. 
pia  mater  is  largely  supplied  by  offsets  of  some  cranial  nerves,  and 
\}j  branches  of  the  sympathetic  which  accompany  the  vessels  at  the 
l>a8e  of  the  brain  (p.  20).     Bochdalek  has  described  branches  to 
Xhe  arachnoid  from  some  cranial  nerves. 

Subdivisions  of  the  kncephalon.  Before  the  description  of  the 
arteries  is  given,  the  chief  subdivisions  of  tlie  encephalon  will  be 
Portly  noticed. 

The  cranial  or  encephalic  mass  of  the  nervous  system  consists  of  Outline  of 
cerebrum  or  great   brain,  cerebellum   or   small    brain,  pons,  and  I,JJ^ 
medulla  oblongata.    Each  of  these  parts  has  the  following  situation 
and  subdivisions : — 

The  medulla  oblongata,  or  the  upper  end  of  the  spinal  cord,  lies  Upper  part 
in  the  groove  between  the  halves  of  the  small  brain,  and  is  di\'ided  ^3* 
into  two  synmietrical  parts  by  a  median  fissure.    To  it  several  of 
the  cranial  nerves  are  united. 

The  pons  Varolii  is  situate  in  front  of  the  medulla  oblongata,  and  pom  Vsrolii 
is  marked  along  tlie  middle  by  a  groove,  which  indicates  its  separa- 
tion into  halves.    Anterior  to  it  are  two  large  processes  (crura  and  its 
cerebri)  connecting  it  to  the  great  brain  ;  on  each  side  it  is  united  '^""^ 
to  the  small  brain  by  a  similar  wliite  mass  (crus  cerebelli) ;  and 
bdnnd  it  is  the  enlarged  upper  part  of  the  cord. 

N  2 
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The  cerebellum,  or  the  small  brain,  is  separated  into  two  by  a 
median  fissure,  and  each  half  will  be  subsequently  seen  to  consist 
of  lobes. 

The  cerebrum,  or  the  large  brain,  is  divided  into  hemispheres  by 
a  longitudinal  fissure  in  the  middle  line  ;  and  each  half  is  further 
subdivided  into  two  by  a  transverse  sulcus, — the  fissure  of  Sylvius. 
In  the  centre  of  the  cerebrum,  between  tlie  hemispheres  and  in 
front  of  the  pons,  are  several  small  bodies  that  will  be  afterwanls. 
enumerated. 

Dissection.  To  follow  out  the  arteries,  let  the  brain  remain  upside 
down,  and  let  tlie  remains  of  any  araclmoid  membrane  be  removed. 
Having  displayed  the  trunks  of  the  vertebral  arteries  on  the 
medulla  oblongata",  and  those  of  the  carotid  in  front  near  the 
median  fissure  of  the  large  brain,  the  student  should  lay  bare  on 
one  side  the  branches  to  the  large  brain.  Define  first  the  twa 
arteries  lying  in  the  median  fissure  and  joining  by  a  short  branch  ; 
next,  an  artery  that  passes  outwards  transversely  in  the  fissure  of 
Sylvius,  and  pursue  it  to  the  outer  surface  of  the  hemisphere.  Look 
then  for  a  much  smaller  vessel  (choroid),  which  enters  into  the 
brain  substance  on  the  outer  side  of  the  cms  cerebri.  By  gently 
raising  the  cerebellum  on  the  same  side,  the  last  artery  of  the 
cerebrum  may  bo  traced  back  along  the  inner  aspect  of  the 
hemisphere. 

Two  arteries  pass  out  to  the  small  brain.  One  on  the  upper 
surface  may  be  brought  into  view  on  raising  the  cerebellum ;  and 
care  is  to  be  taken  of  the  slender  fourth  nerve  which  lies  by  ita 
side.  The  other  artery  turns  inwards  to  the  median  hollow  of  the 
cerebellum,  and  may  be  easily  followed. 

Arteries  of  the  Brain  (Fig.  52).  The  brain  is  supplied  with 
blood  by  the  vertebral  and  internal  carotid  arteries. 

The  VERTEBRAL  ARTERY,  ^^y  is  a  brancli  of  the  subclavian  trunk 
(p.  70),  and  enters  the  skull  through  the  foramen  magnum;  directed 
upwards  round  the  medulla  oblongata,  it  blends  with  its  fellow  in 
a  common  trunk  (basilar)  at  the  lower  border  of  the  pons.  As  the 
vessel  winds  round  the  upper  part  of  the  cord,  it  lies  between  the 
roots  of  the  suboccipital  and  hypoglossal  nerves  ;  but  it  is  after- 
wards internal  to  tlie  last. 

Branches.  Between  its  entrance  into  the  spinal  canal  and  its  termi- 
nation, each  artery  furnishes  effects  to  the  spinal  cord,  the  dura 
mater,  and  the  cerebellum. 

a.  The  posterior  spinal  branch  is  of  inconsiderable  size,  and  arises 
opposite  the  posterior  part  of  the  medulla :  it  descends  along  the 
side  of  the  cord,  beliind  the  nerves,  and  anastomoses  with  its  fellow, 
and  with  branches  that  enter  by  the  intervertebral  foramina. 

h.  The  anterior  spinal  branch  (")  is  small  like  the  preceding,  and 
springs  from  the  artery  opposite  the  front  of  the  spinal  cord.  It 
joins  the  corresponding  twig  of  the  opposite  side,  and  the  resulting 
vessel  is  continued  along  the  middle  of  the  cord  on  the  anterior 
aspect. 

c.  The  posterior  meningeal  artery  leaves  the  vertebral  trunk  oppo- 
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Mte  the  foramen  magnDin,  and  ramiiieB  in  the  dura  mater  lining  the 
fOHsa  of  the  occipital  bone. 

li.  The  inferior  cerebellar  artery  (poaterior)  (")  ia  distributed  to  Bnoeh  U 
the  under  surface  of  the  cerebellum.  Taking  origin  &om  the  end  ^l^*^" 
-of  the  vertebral,  tlua  brancii  winds  backwards  round  tlie  medulla  nnixilai 
J>etween  the  pnemno-gaBtric  and  spinal  acce«80iy  nervea,  to  tlte 

Rg.  62.  • 


anedian  fissure  of  the  cerLbellum  Directed  onwards  along  the 
fissure  tlie  artery  reacheB  t!ie  upper  surface  of  the  small  brain, 
.and  there  ansstomosee  witli  the  supenor  cerebellar  artery 

An  ofiset  of  thia  branch  ramifies  over  the  under  part  of  the  Oil 
■cerebellum,  and  ends  externally  by  anoBtomOBing  with  the  artery 
of  the  upper  surface.    As  the  Teasel  lies  by  the  side  of  tlie  aperture 
of  the  fourth  ventricle  it  gives  a  small  choroid  offset  to  the  pleius 
■of  that  cavi^. 

"Hte  BASILAR  ABTERV  ("),  fanned  by  the  imion  of  the  two  verte-  Bt 
brala,  reaches  from  the  lower  to  the  upper  border  of  the  pons, 
where  it  ends  by  dividing  into  two  branches  (posterior  cerebral) 
for  the  cerebrum.  Tlie  veeael  touches  the  basilar  process  of  the  sit 
occipital  bone,  from  that  circumstance  receiving  its  name,  and  lies 
ID  the  median  grooTe  of  the  pons.  On  each  side  of,  and  almost 
parallel  to  it  is  the  sixth  nerve. 

Brancha.  Besides  the  two  terminal  branches  mentioned  above, » 
the  artery  supplies  transverse  offsets  to  the  pons  and  the  under  part 
of  the  cerebellum,  and  a  large  branch  to  the  upper  surface  of  tlte 
cerebellum. 

*  Aiteriei  at  the  lau  of  tbe  brain.  I .  Internal  carotid  tnrnlc.  2.  Anterior 
■cmbal  bnneh.  3.  Aolarior  eommnnicating.  4.  Middle  cenbial  bnnck. 
6.  Choroidal  bnncli.  0.  Posterior  common  [eating.  7.  Poateiior  cerebial 
'bnaeb.  8.  Upper  cerebellar  branch.  B.  laternal  auditory  branch.  10. 
InfnioT  orebsUu'  bnneh.     11.  Basilar  trleij.     12.  Vertebral  aiierj.     13. 


Itt  DISSECTION   OF  THE  BEAIN. 

timiumM        a.  The  trantotrtt  arltrus  of  the  pons  are  four  or  six  small  twigs,. 
lottMpoDi,  ^ijip],  are  named  from  their  direction,  and  are  distributed  to  the 

substance  of  the  pons.     One  of  them  (*)  gives  an  ofEset  (auditoiy) 

to  the  intenitil  ear  along  the  anditory  nerve, 
■BdiniMtc      b.  Besembling  tliis  set  of  branches  is  the  following  artery,  the 
""       '    inferior  cerebellar  (anterior) :  this  srises  from  the  basilar  Imnk,  and 

extends  to  the  fore  port  of  the  under  surface  of  the  cerebellum,  on 

which  it  is  distributed. 
Superior  e.  The  tuperior  cerebellar  artery  (*)  is  derived  from  tlie  ba«lar  so 

eaetMUu.     ^^^^  ^j^^  termination  as  to  be  often  described  as  one  of  the  final 

branches  of  that  vessel.    Its  destination  is  to  the  upper  surface  of' 

the  amall  brain,  to  wliich  it  is  directed  backwards  over  the  third 

nerve  and  the  ctub  cerebri,  but  parallel  with  the  fourth  nerve.     On 

the  upper  surface  of  the  cerebellum  the  artery  spreads  its  ramiSca- 

tions,  which  anastomose  with  the  vrasel  of  the  opposite  side,  and 

with  the  inferior  cerebellar  artery. 
Oflaeta.  Some  twigs  of  this  vessel  enter  tlie  piece  of  the  pia  mater 

(velum  interpositum),  which  projects  into  the  posterior  part  of  tlie 

cerebrum. 
PaMerior  d.  The  posierior  cerebral  artery  O  takes  on  each  side  a  backward 

Ji^ljj.         course,  similar  to  that  of  the  preceding  orteiy,  but  separated  from 

it  by  the  tliird  nerve.    Tlie  vessel  is  then  applied  to  the  inner 

surface  of  the  cerebrum,  and  divides  into  many  branches  :  some  of 

tliese  supply  the  under  part,  wliilat  others  turn  upwards  on  both 

tlie  outer  and  inner  surfaces  of  the  back  of  the  hemisphere,  and 

ouaHtomose  with  tlie  otiier  cerebral  arteries. 
tmscbH  Near  its  origin  it  is  joined  by  the  posterior  communicating  artery 

of  the  carotid  ;  and  its  branches  to  the  brain  are  the  following  : — 

to  b»M  o(         Numerous  small  long  branches  leave  it  close  to  its  origin,  and 

"  enter  tlie  base  of  tlie  brain   between  the   crura  cerebri  (posterior 

perforated  spot). 
rf«»oW  A  small  choroid  artery  (posterior)  supplies  the  fold  of  pia  mater 

that  projects  into  the  cerebrum  :  this  small  branch  is  transmitted' 

between  the  cms  and  hemisphere  of  tlie  cerebrum  to  the  velum- 

interpositum  and  the  choroid  plexus. 
Put  of  From  the  foregoing  examination  of  the  offsets  of  the  vertebral 

pUaa  ^'     arteries  and  the  basilar  trunk,  it  appears  that  about  lialf  the  en- 
>™^^      cephaloD — viz.  the  medulla  oblongata,  the  pons,  tlie  cerebellum, 

and  the  posterior  third  of  the  cerebrum — receives  its  blood  throug^i 

the  branches  of  the  subclavian  arteries, 
lulemil  Tlie  INTEHKAL  CAROTID  ARTEBY  (")  terminates  in  brandies  for  the 

remaining  part  of  tlie  cerebrmn.     The  vessel   emerges  from   the 

cavernous  sinus  (p.  19)  inside  the  anterior  clinoid  process,  and 
"^'imli  divides  nt  the  inner  end  of  the  fissure  of  Sylvius  into  cerebral  and 
■itariu.        communicating  arteries.     At  the  baae  of  the  brain  the  carotid  lies-- 

between  the  second  and  tliird  nerves,  but  nearest  tlie  former. 
BrucbM.  Branchea.  In  the  skull  tlie  carotid  gives  off  the  ophthalmic  oSeet^ 

before  it  ceases  in  the  following  terminal  branches  to  the  cerebrum. 
AnteriOT  a.  The  anterior  cerebral  artery  (*)  supplies  the  inner  part  of  tlie 

«enini  and  (.grebial  hemisphere.    It  is  directed  forwards  to  the  median  fissure 


Y£INS   OF   THE   BRAIN.  188 

between  the  halves  of  the  large  brain  ;  and  as  it  is  about  to  enter, 

it  is  united  to  its  fellow  by  a  short  thick  branch, — ^the  anterior  ^nmnj^. 

eommumcaiing  (').    Then  passing  into  the  fissure,  it  bends  round  eating 

the  anterior  part  of  the  corpus  callosum,  so  as  to  be  placed  on  the  ^'^^^ ' 

upper  aspect  in  the  natural  position  of  the  brain,  and  is  continued 

backwards  distributing  ofEsets  nearly  to  the  posterior  extremity  of 

the  hemisphere. 

It  gives  o£E  numerous  brandies^  and  some  of  them  supply  the  base  its  ofbet* 
of  the  cerebrum,  thus  : — 

Near  the  commencement  it  furnishes  small  branches  to  the  part  to  base  of 

Twain 

of  the  brain  (anterior  perforated  spot)  contiguous  to  the  inner  end 
of  the  fissure  of  Sylvius :  and  it  distributes  some  branches  to  the 
under  part  of  the  frontal  lobe. 

b.  The  middle  cerebral  artery  (^)  is  the  largest  offset  of  the  carotid.  Middle 

and  ramifies  over  the  outer  side  of  the  hemisphere.    Entering  the  Artery 

fissure  of  Sylvius,  the  artery  divides  into  many  large  branches, 

which  issue  at  the  outer  end  of  that  groove  and,  spreading  over  the 

external  surface  of  the  hemisphere,  inosculate  with  the  other  two  ends  in 

Cerebral  arteries  at  the  front,  the  back,  and  the  upper  part  of  the  S^JS-SiJ' 
k-         ni         4t       a         jr   4  •  -1       ♦•  hemisphere. 

Oram.     Only  a  few  fine  offsets  requu*e  special  notice  : 

A  set  of  small  branches  arise  at  the  inner  end  of  the  fissure  of  Ofltets. 

Sylvius,  and  enter  the  cerebral  substance  through  the  substantia 

perforata  autica. 

c.  The  posterior  communicating  artery  (*)  is  a  small  twig,  which  Posterior 
Ifl  directed  backwards  parallel  to,  and  on  the  inner  side  of  the  third  ^Sng"^' 
xierve,  to  join  the  posterior  cerebral  artery  (of  the  basilar)  near  the 
pons. 

d.  The  choroid  artery  (anterior)  (*)  is  small  in  size,  and  arises  Choroid 
either  from  the  trunk  of  the  carotid,  or  from  the  middle  cerebral       ^' 
artery  :  it  passes  backwards  on  the  outer  side  of  the  preceding, 

and  finds  its  way  between  the  hemisphere  and  the  cms  cerebri  to 
the  choroid  plexus  of  the  lateral  ventricle. 

Circle  of  Willis.    The  arteries  at  the  under  part  of  the  brain  are  Circle  of 
united  freely  both  on  their  own  side  and  across  the  middle  line  in  ' 

an  arterial  anastomosis, — the  circle  of  Willis.  On  each  side  this  vessels  that 
circle  is  formed  by  the  trunk  of  the  internal  carotid  giving  for-  j^  ^ 
wards  the  anterior  cerebral,  and  backwards  the  posterior  communi- 
cating artery.  In  front  it  is  constructed  by  the  converging  anterior 
cerebral,  and  the  anterior  communicating  artery.  And  behind  is 
the  bifurcation  of  the  basilar  trunk  into  the  posterior  cerebrals. 
In  the  area  of  the  circle  lie  several  parts  corresponding  with  the 
floor  of  the  third  ventricle. 

The  complete  inosculation  between  the  cranial  vessels  in  the  and  the  free 
circle  of  Willis  allows  at  all  times  a  free  circulation  of  blood  through  brtween  ^ 
the  brain,  even  though  a  large  vessel  on  one  side  of  the  neck  should  ^2>">n- 
be  obstructed. 

The  VEINS  of  the  brain  enter  the  sinuses  of  the  dura  mater,  instead  Veins  of  the 
of  uniting  into  trunks  as  companions  to  the  arteries.  ^^* 

Two  seta  of  veins  belong  to  the  cerebrum,  viz.  superficial  or  ex-  Two  sets  of 
temal,  and  deep  or  internal.  cerebrum. 


DISSECTION   OF   THB  BBAIN. 

1  Tlie  external  vmns  of  the  upper  snrface  are  collected  into  the 
Bnperior  lon^tudinal  BinnB  (p.  10) ;  and  those  of  the  lateral  and 
under  ports  enter  the  sinusea  in  the  base  of  the  skull,  especially  tbe 
lateral  sinus. 

The  deep  veins  of  the  interior  of  the  cerebrum  join  the  reina  of 
Galen,  and  reach  the  straight  sinas. 

The  reins  of  the  cerebdlma  end  differently'  above  and  below. 
On  the  npper  surface  they  are  received  by  the  veins  of  Galen  and 
the  straight  siDUS  ;  and  on  the  lower  surface  they  terminate  in  the 
occipital  and  lateral  sinuses. 

Ditiection.  Tlie  pia  mater  and  the  vessels  are  now  to  be  stripped 
from  the  brain,  and  the  origin  of  the  cranial  nerves  is  to  be  defined. 
Over  the  greater  part  of  the  cerehmm,  the  pons,  and  the  mednlla, 
the  pia  mater  can  be  detached  witli  tolerable  facility  by  urang  two 
pairs  of  forceps  ;  but  on  the  cerebellum  the  membrane  adheres  m 
closely  as  to  require  some  care  in  removing  it  without  tearing  the 
Bubstance  of  the  brain. 

In  clearing  out  the  fissure  between  the  halves  of  the  cerebellum 
on  the  under  surface,  the  membrane  hounding  the  opening  of  the 
fourth  ventricle  will  probobly  be  taken  away  :  tlierefore  the  pon- 
tion,  size,  and  limits  of  tliat  opening  between  the  back  of  the 
medulla  oblongata  and  the  cerebellum  should  be  now  noted. 

When  the  surface  has  been  cleaned,  the  brain  is  to  be  replaced 
in  the  spirit,  but  it  is  to  lie  tunied  over  occosionally,  so  that  a.11  the 
parts  may  be  hardened. 


ii?sr' 


OEIGIN   OF   THE   CKANIAL  SERVES. 

The  cranial  nerves  take  origin  from  the  encephalon,  with  one  ex- 
ception (spinal  accessory),  and  pass  from  it  through  apertures  in 
the  skull. 

The  origin  of  a  nerve  is  not  determined  by  tlie  place  at  wliich  it 
appears  on  the  surface  of  the  brain,  for  fibres  or  roots  may  be  traced 
deeply  into  the  brdn  substance.  Each  ncn'o  has  therefore  a  super- 
ficial or  apparent,  and  a  deep  or  real  origin  in  the  encephalon. 

With  respect  to  the  superficial  attachment  there  cannot  bo  any 

doubt ;  but  there  is  much  difEerence  of  opinion  concerning  the  deep 

I   origin,  in  consequence  of  the  difficulty  of  tracing  the  roots.     When 

'■  the  roots  are  followed  into  the  encephalon,  tliey  enter  masses  o£ 

gray  substance,  which  are  looked  upon  as  ganglia  of  origin. 

The  cranial  nerves  may  be  regarded  ettlier  as  nine  or  twelve  pairs, 
according  to  the  mode  of  classifying  them." 

*  ThoM  anatomisti,  vho  take  the  Bmaller  nuiDb«T  after  the  example  of 
Willis,  iDclude  in  one  nerve  all  tbe  tmnks  coBtaiDed  in  tbe  nine  apertdte  of 
tlie  akoll :  aa  in  tbe  otae  of  the  eighth  nerre,  vhich  coaaiBte  of  three  tmoks 
is  the  fonmea  jnpilan.    But  thoH  who  an  di^owd  with  SSmnieiriiig  t« 
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The  several  nerves  may  be  designated  first,  second,  third,  and  so  Dedgn*- 
forih :  this  numerical  mode  of  naming  applies  to  all,  and  is  the  one  ^^ 
generally  used. 

But  a  second  name  has  been  derived  for  some  of  the  nerves  from  fh>m  nom- 
the  parts  to  which  they  are  supplied  ;  as  instances  of  this  nomen- 
clature the  terms  hypo-glossal,  pneumo-gastric,  may  be  taken.   And  name  of 
a  different  appellation  is  given  to  others,  in  consequence  of  the  P"** 
function  conferred  on  the  part  to  wliich  they  are  distributed,  as  the 
terms  auditory  and  olfactory  express.    In  this  way  two  names  may  or  ftinctloiL 
be  employed  in  referring  to  a  nerve :— -one  being  numerical,  the 
other  local  or  functional,  as  is  exemplified  below. 

The  FiBST  or  olfactory  nkrve  (olfactory  process)  (fig.  53,  *)  is  Olfactory 
«oft  and  pulpy,  being  destitute  of  a  neurilemma ;  and  it  may  be  ^^^^ 
considered  an  advanced  part  of  the  brain,  for  it  has  both  gray  sub- 
stance and  white  fibres  in  its  composition,  like  the  cerebrum. 

The  olfactory  process  is  a  flat-looking  band,  Avider  at  each  end  than 
in  the  middle,  which  is  lodged  in  a  sulcus  on  the  under  aspect  of  the  Uea  on 
frontal  lobe  of  the  cerebrum,  and  is  kept  in  position  by  the  reflection     ^      ^^ 
of  the  arachnoid  membrane  over  it.    When  the  so-called  nerve  is 
ndsed  from  the  sulcus,  it  is  prismatic  in  form,  the  apex  of  the  prism 
being  directed  downwards  (in  tliis  position). 

Anteriorly  the  nervous  substance  swells  into  the  olfactory  hulh, —  forma 
«  pyriform  grayish  mass,  about  half  an  inch  in  length,  which  rests  buib^*^ 
On  the  ethmoid  bone,  and  distributes  nerves  to  tlie  nose. 

Posteriorly  the  olfactory  process  is  connected  to  the  cerebrum  by 
three  roots,  external,  intenial,  and  middle. 

The  external  or  long  root  is  a  slender  white  band,  which  is  directed  has  external, 
backwards  along  the  outer  part  of  the  anterior  perforated  space,  and 
Across  the  fissure  of  Sylvius,  and  sinks  into  the  substance  of  the 
Cerebrum. 

The  internal  or  short  root,  not  always  visible,  is  white  and  delicate,  internal  and 
nnd  comes  from  the  inner  part  of  the  cerebrum. 

The  middle  or  gray  root  is  connected  with  the  gray  matter  on  the  middle  root. 
surface  of  the  brain  by  means  of  a  conical  elevation  at  the  back  of 
"the  sulcus  wliich  lodges  the  nerve. 

Dnp  origin.  The  external  root  is  said  to  be  traceable  to  one  of  the  con-  Origin, 
vdationa  of  the  island  of  Reil.     The  inner  root  joins  a  band  of  white  fibres 
coonected  with  a  convolution  (gyms  fomicatus)  to  be  afterwards  examined. 
And  the  middle  root,  continuous  with  the  gray  matter  of  the  convolutions, 
contains  white  fibres  which  enter  the  corpus  striatum. 

The  SECOND  or  optic  (^  is  the  largest  of  the  cranial  nerves,  except  Optic  nerv^, 
the  fifth,  and  appears  as  a  flat  band  on  the  cms  cerebri.    Anteriorly 
the  nerves  of  opposite  sides  are  united  in  a  commissure.    The  part  part  called 
of  the  nerve  posterior  to  the  commissure  is  named  optic  tract;  but  *"^ 
the  part  beyond  the  commissural  union,  which  is  round  and  firm,  i^P»rt  nerve, 
called  optic  nerve.    The  destination  of  the  nerve  is  to  the  eyeball. 

emimenite  twelve  nerves,  consider  each  of  the  three  trunks  of  the  eighth 
nerve  before  mentioned,  to  constitute  a  separate  cranial  nerve,  notwithstanding 
that  it  may  be  combined  with  others  in  the  foramen  of  exit. 
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Ori^tnxa       The  origin  of  the  nerve  will  be  afterwards  seen  to  come  trcm 
sanlnim.      y^^  optic  thalamuB  and  the  corpora  genicuUta,  and  from  one  of  the 

corpora  quadrigeminn  (nates). 
TmtoftlM       The  tract  la  the  flattened   part  of   the  optic  winding  round  the 
""""  pednnclo  o£  the  cerebrum.     In  front  it  ends  in  the  commiBSure,  and 

behind  it  splits  into  two  pieces  by  which  it  is  fixed  to  the  brain. 

Aa  the  tract  reaches  forwards  it  crossea  the  crua  cerehri,  to  which 

it  is  attached  fay  its  outer  or  antt^or  edge ;  and  in  front  of  th» 
Kg.  63.- 


bstnnlia  perforata  nuticA  on  tlic? 
on  the  inside,  but  whether  it 
Is  uncertain. 

ineasnreB  half  an  inch 
of  the  splienoid  bone, 
placed  in  front  of  tlie  tuber 
position  of  the  brain)  is 


cruB  it  is  placed  betwoei 
outside,    and    tlie   tuber   i 
receives  filaments  from  the  latter  ii 
I-       The  commimure  (chiasmo)  of  tb 
acroBB,  and  lies  on  tlie  olivary 
within  the  circle  of  Willis.    It 
cinereum  [  and  passing  beneath  it  (in  tli 
the  thin  lamina  cjncrea. 

In  the  commiBBure  each  tract  is  resolved  into  tliree  sets  of  fibres 
with  the  following  arrangement : — the  outer  fibres,  few  in  number, 
are  contumed  straight  to  the  eyeball  of  the  aamc  aide.  The  middle, 
the  largest,  decussate  witli  the  correaponding  bundle  of  the  other 

*  Origin  of  the  cranial  nerms.  1.  Olfoctor;.  2.  Optic.  3.  Uotor  ocolL 
4.  Trochlear.  S.  Trigcininsl  with  Email  anil  large  root.  6.  Abductor  ocnli. 
7.  Facial  and  auditory,  the  fonner  unaller  and  ictcTDal.  S.  fiighth  narrft 
eotudsting  of  three  trunks  ia  a  line  :  the  upper,  gloiso-phaTTiigeal ;  Uis  middle, 
poenmo-gaatric  ;  and  the  lowest  spinal  acMBaory.  9.  BooIb  of  attaduoent  of 
tha  hjpoglMwl  oerre. 
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timet, — those  of  the  right  nerve  being  continued  to  the  left  side,  to 
the  opposite  eye,  and  vice  versa.  And  the  most  internal  are  con- 
tinaed  through  the  tract  of  the  other  side  back  to  the  brain  without 
entering  the  eye.  At  the  front  of  the  commissure  are  placed  some 
transvene  fibres,  which  are  prolonged  to  the  eyeballs  through  the 
part  of  each  nerve  in  front  of  the  commissure,  but  have  not  any 
connection  with  the  tracts  and  the  brain. 

The  part  called  nerve  extends  from  the  commissure  to  the  eye-  Tnmk  of 
balL    Leaving  the  skull  by  the  optic  foramen,  it  receives  a  tube 
of  dura  mater,  and  its  course  in  the  orbit  is  described  in  p.  46.    In 
the  eyeball  it  ends  in  the  retina. 

The  THIRD  NERVE  ('),  motor  nerve  of  the  eyeball,  is  round  and  Origin  of 
firm,  and  is  attached  by  a  slanting  line  of  threads  to  the  inner 
surface  of  the  cerebral  peduncle,  near  the  locus  perforatus,  and 
close  in  front  of  the  pons  VaroUi. 

l^eep  oriffin.   The  deep  origin  is  uncertain.      According  to  Stilling,*  the  deep  in  cms. 
ibres  of  the  nenre  pierce  the  peduncle,  passing  through  the  locus  niger,  and  <^®^hri. 
enter  a  nucleus  of  gray  substance  near  the  floor  of  the  aqueduct  of  Sylvius. 

The  FOURTH  or  trochlear  ner\'E  (*)  cannot  be  followed  back-  Origin  of 
wards  at  present  to  its  origin.    It  is  the  smallest  of  the  cranial  fh)m  cere- 
Denres,  and  issues  from  the  valve  of  Vieussens  over  the  fourth  helium, 
Ventricle  (fig.  68,  **).    The  nerve  appears  between  the  cerebrum  and 
ttie  cerebellum,  on  the  side  of  the  crus  cerebri ;  and  is  then  directed 

forwards  to  enter  an  aperture  in  the  free  edge  of  the  tentorium 

cerebeUi  near  the  posterior  clinoid  process. 

Deep  origin.  In  entering  the  valve  of  Yieussens,  filaments  of  the  nerves  of  a&d  Sylvian 
Qjipoaite  odes  cross  and  communicate.     Each  divides  into  two  parts  :  the  ^^^i^ct. 
interior   enters  a  nucleus  of  gray  matter  on  the  side  of  the  aqueduct  of 
Qjylvxas  ;  the  posterior  joins  a  nucleus  (upper  trigeminal)  near  the  top  of  the 
fourth  ventricle  (Stilling). 

The  fifth  or  trigeminal  is  the  largest  of  all  the  cranial  nerves,  f'lfth  nene 
^nd  consists  of  two  roots,  ganglionic  or  sensory,  and  aganglionic  or  Toota7^ 
motor,  which  are  partly  blended  in  one  trunk  beyond  the  ganglion. 

Hie  nerve  is  attached  to  the  side  of  the  pons  Varolii,  nearer  the  Origin  from. 
upper  than  the  lower  border  (*).    The  small  or  aganglionic  root  is  ^^* 
liighest,  and  is  separated  from  the  large  one  by  two  or  three  of  tlie 
transverse  fibres  of  the  pons.    Both  roots  pass  outwards  tlu^ugh  an 
aperture  in  the  dura  mater,  above  the  petrous  part  of  the  temporal 
bone,  and  are  blended  in  the  peculiar  manner  stated  in  page  18. 

Both  roots  penetrate  the  fibres  of  the  pons,  and  arc  connected  in  floor  of] 
with  nuclei  m  the  floor  of  the  fourth  ventricle.  SS?;  '^''* 

Ihep  origin.  The  large  root  divides  into  two  parts  near  the  mass  of  gray  beginning 
er  called  locus  csruleus  (p.  229).     One  piece  arises  from  the  gray  matter  ^'^®  ^^'^ 
the  locus  canruleus  (upper  trigeminal  nucleus)  ;  and  the  other,  from  a 
niielens,  lower  trigeminal^  opposite  the  lower  border  of  the  pons,  within 
the  fMoeuliis  teres  (Stilling). 

ewiaU  root  begins  with  the  fourth  nerve  in  the  upper  trigeminal  nucleus  and  of  small.. 
tlie  top  <A  the  fourth  ventricle  (Stilling). 

*  Uniersuchungen  fiber  den  Bau  dee  Hirnknotent, 
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Oriidn  of  The  SIXTH  NSRVE  (^),  abducent  nenre  of  the  eyebaU,  Bprings  fi!om 

«ixtii  nerve,  ^j^^  pyramidal  body  close  to  the  pons,  and  by  a  second  band  from 
the  lower  part  of  the  pons. 

from  fourth       Deep  origin.  The  fibres  of  the  nerve  bend  backwardfl,  through  the  medulla 
Tcntricle.       oblongata,  to  a  nucleus  m  the  floor  of  the  fourth  ventricle,  whose  position  is 

on  the  outer  part  of  the  fasciculus  teres,  and  behind  the  anterior  fossa.    See 

Anatomy  of  the  Fourth  Ventricle  (p.  229). 


Seventh 
nerve  has 
two  parts. 


Origin  of 
the  facial 


■Small  acces- 
sory piece. 


Auditory 
nerve. 


The  SEVENTH  CRANIAL  NERVE  (Willis)  (J)  appears  at  the  lower 
border  of  the  pons  near  the  restifonn  body.  It  consists  of  two 
distinct  trunks,  facial  and  auditory ;  the  former  being  the  motor 
nerve  of  the  face,  and  the  latter  the  special  nerve  of  the  organ  of 
hearing. 

The  facial  nerve  (portio  dura,  seventh  nerve,  Sommerring)  is  firm 
and  round,  and  smaller  than  the  auditory,  internal  to  which  it  is 
placed.  It  issues  from  the  lateral  tract  of  the  medulla  at  the  upper 
part,  and  is  connected  by  a  slip  with  the  lower  border  of  the  pons. 

The  facial  nerve  receives  a  small  accessory  band  of  fibres  ^ter- 
mediate  portion  of  Wrisberg)  from  the  same  part  of  the  medulla, 
and  enters  the  internal  meatus  with  the  auditory  trunk. 

The  auditory  nerve  (portio  mollis,  eighth  nerve,  Sommerring)  has  a 
surface  attachment  to  the  restifonn  body  and  the  floor  of  the  fourth 
ventricle.  The  nerve  is  very  soft,  and  receives  one  of  its  names 
from  that  fact. 


Deep  origin  Deep  origin,  ^e  facial  nerve  penetrates  to  the  floor  of  the  fourth  ventricle, 
of  facial ;  ^jkA  arises  from  the  same  nucleus  as  the  sixth  nerve,  which  it  joins  (Clarke*), 
of  auditory.  The  fasciculus  of  the  avditory  nerve  which  reaches  the  floor  of  the  fourUi 
ventricle,  bends  backwards  over  the  restiform  body  to  the  auditory  nucleus  ; 
and  some  arciform  fibres  out  of  the  median  sulcus  are  joined  with  this  part  of 
the  root.  The  other  fasciculus  pierces  the  restiform  body,  and  takes  ozigia 
from  a  network  connected  with  the  posterior  pyramid  (Clarke). 


Eighth 
•nerve  has 
three  parts. 


Origin  of 

^loeso-pha- 

ryngeaf, 


vagus. 


spinal  acces- 
sory has 
two  parts, 

4iccessoi7 


The  EIGHTH  CRANIAL  NERVE  (Willis)  (*)  is  placed  along  the  side 
of  the  medulla  oblongata,  and  consists  of  three  distinct  trunks, 
glosso-pharyngeal,  pneumo-gastric,  and  spinal  accessory :  the  namea 
of  the  first  two  indicate  their  destination  ;  and  the  last,  besides 
being  accessory  to  the  pneumo-gastric,  supphes  some  muscles. 

The  glosso-pharyngeal  nerve  (ninth  nerve,  Sommerring)  is  the 
smallest  of  the  three,  and  is  situate  highest.  Its  apparent  origin  is 
by  three  or  more  fibrils,  which  penetrate  the  lateral  tract  of  the 
medulla  close  to  the  facial  nerve. 

The  pneumo-gastric  or  vagus  (tenth  nerve,  Sommerring)  is  con- 
nected with  the  lateral  tract  of  the  medulla,  below  the  glosso-pharyn- 
geal nerve,  by  a  series  of  filaments,  which  are  collected  at  first  into 
bundles,  but  are  finally  gathered  into  one  flat  band. 

The  spinal  accessory  nerve  (eleventh  nerve,  Sommerring)  consists 
of  two  parts — accessory  to  the  vagus,  and  spinal. 

The  accessory  part  is  of  small  size,  and  arises  by  fine  filaments  in 
a  line  with  the  root  of  tlie  vagus,  as  low  as  the  first  cervical  nerve. 

*  On  the  structure  of  the  Medulla  Oblongata,  by  J.  Lockhart  Clarke,  F.R.S.y 
in  the  Philosophical  Transactions  for  1858,  part  i. 


MEDULLA    OBLONGATA.  18^ 

finally  this  fasciculus  throws  itself  into  the  pneumo-gastric  nerve 
oatside  the  skull.    (See  p.  112.) 

The  spinal  part  is  firm  and  round,  like  the  third  or  the  sixth  spinal : 
nerve,  but  only  a  small  piece  of  it  can  be  seen.  It  arises  by  u 
number  of  fine  filaments  from  the  lateral  column  of  the  spinal  cord 
near  the  lateral  fissure,  as  low  as  the  sixth  cervical  nerve.  As  the 
nerve  aacends  along  the  side  of  the  cord  it  lies  between  the  ligamen- 
torn  denticulatum  and  the  posterior  roots  of  the  spinal  nerves,  with 
the  upper  of  which  it  may  be  connected  ;  and  it  finally  enters  the 
skull  by  tlie  foramen  magnum. 

All  tiiree  nerves  converge  below  the  cnis  cerebelli,  and  rest  on  all  conrerro 
a  small  lobe  of  the  cerebellum  (flocculus).  From  that  spot  they  ^  ^®  '^^• 
are  directed  outwards  to  the  foramen  jugulare  (p.  19). 

The  fibrils  of  the  nerves  pierce  the  medulla ;  and  each  nerve, 
except  the  spinal  part  of  the  last,  takes  origin  from  a  special  deposit 
of  gray  matter  at  the  back  of  the  medulla  oblongata,  and  near  the 
lower  angle  of  the  fourth  ventricle  (p.  229). 

2kep  origin.  The  gloMO'fharyn^eal  penetrates  as  far  as  the  yagiia  nucleus,  Deep  origin 
▼hero  it  o^  in  fibres  which  enter  that  deposit.  of  ^oeso- 

The  vagm»  nerve  arises  in  a  special  nacleoa  (p.  229) ;  but  some  fibres  pass  Pharyngeal ; 
Uuongh  Uie  hypoglossal  nucleus.  of  the  ^ 

IThe  accessory  part  of  the  spinal  accessory  nerve  is  transmitted  to  a  special  ^^^*^^  * 
wieleaB  below  that  of  the  yagus ;  and  some  fibres  decussate  across  the  middle  of  accessory 
line  with  their  fellows. 

The  roots  of  the  spinal  part  of  the  nerve,  piercing  the  lateral  column  of  the  and  spinal. 
ooid,  pass  through  a  collection  of  cells  to  the  anterior  comu  of  the  crescent 
(Okike). 

The  NINTH  or  hypoglossal  nerve  of  Willis  (twelfth  nerve.  Sum-  Ninth  nor\'c. 
Hierring)  (*)  is  placed  on  the  front  of  the  medulla  oblongata,  and 
^Irises  by  a  series  of  filaments  from  the  sulcus  between  the  pyra- 
Hiidal  and  olivary  bodies,  in  a  line  with  the  anterior  roots  of  the 
Hpinal  nerves. 

The  filaments  of  origin  unite  into  two  bundles,  which  pierce  oriMn  fh>ia 
%ep«rately  the  dura  mater,  and  do  not  blend  together  till  they  are  nieduiia. 
outside  the  cranial  cavity. 

JDeg)  origin.  The  filaments  of  the  nerre  can  be  traced  through  the  corpus  Deep  origin 
olivare  to  a  nucleus  below  the  level  of  the  fourth  ventricle,  and  in  front  of  the  near  fourth 
anal  of  the  cord ;  but  some  bend  inwards  to  decussate  through  the  raph^  with  ^^^tricle. 
the  nenre  of  the  opposite  side  (Clarke). 


Section  III. 

MEDULLA   OBLONGATA   AND    PONS   VAROLII. 

The  medulla  oblongata  and  the  pons  are  interposed  between  the 
sinnal  cord  and  the  brain  proper. 

DirecHonB,    On  a  single  brain  the  student  may  ascertain  nearly  Directions. 
all  the  anatomy  of  the  parts  composing  the  medulla  and  the  pons  ; 
but  if  he  can  procure  one  hardened  specimen  of  the  medulla  and 
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the  poDB  nnited,  and  another  of  a  vertical  median  Bection  throi^ 
those  bodies,  lie  will  comprehend  much  more  readily  the  following 
deacriptioii. 

Potilion.  The  brain  is  to  remain  in  the  same  position  as  f or  thx 
examination  of  the  nerves  and  veosela. 

The  MEDULLA  OBLONQATA  ie  the  dilated  upper  part  of  Uie  spinal 
cord  which  is  contained  in  the  cr&uium  (fig.  64),  Its  limit  ia  the 
lower  border  of  the  pone  in  one  direction,  and  the  upper  margin 
of  the  atlas  in  the  other.    Thn  part  of  the  cord  is  pyramidal  in 


Fig.  Si* 


Fi|.  6G.t 


form,  and  measureB  about  one  inch  and  a  quarter  in  length  ;  half 
an  inch  in  breadth  below,  and  about  an  inch  at  its  wideat  part. 

Its  base  joins  the  pons,  the  transverae  fibres  of  tlie  latter  mBrkinj; 
its  limit ;  and  its  apes  is  blended  with  the  spinal  cord.  The  anterior 
smfflce  is  irregularly  convex,  and  is  in  contact  with  the  hollowed 
basilar  process  of  the  occipital  bone.  Tlie  opposite  surface  is  w>me- 
what  excavated  Buperiorly,  where  it  forms  the  floor  of  the  fourth 
ventricle;  and  it  rests  in  the  fissure  between  the  halves  of  the  cere- 
bellum. On  tlie  posterior  aspect  there  ore  not  any  cross  fibres  of 
the  pons,  as  in  front,  to  mark  the  extent  of  the  medulla. 

Tlie  medulla  oblongata  is  divided  into  halvea  by  a  median  fissure 
in  front  and  behind.  The  fissures  are  in  a  line  with  those  along 
the  cord  :  the  anterior  ceases  at  the  pons  in  a  dilated  part  (foramen 
cfecum),  but  the  posterior  is  prolonged,  behind  the  pons,  into  the 
floor  of  the  foiulh  ventricle. 
Is      Each  half  of  the  medulla  is  constituted  of  pieces  continnons 

*  AotcrioT  Tiev  of  the  mednlla  oblongata  aad  pong.  1.  Anterior  prnmid. 
2.  Lateral  tract.   3.  Beatiforni  bodf.   G.  Corpus  oUnire.    6.  The  dccuHBtioD. 

f  HiadoT  view  of  the  medalla  oblongata. — 1.  Floor  of  (ha  fonrth  TCBtricI*^ 
— 2.  Eminentia  tarea.     8.  Beatiforn  bodjr.     4.  Foiterior  pjiomid. 
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with  those  of  the  spinal  cord  (fig.  54)  ;  and  slight  grooves  indica- 
tive of  these  divisions  are  to  be  seen  on  the  surface.  Thus  at  the 
middle  line  in  front  is  the  anterior  pyramid  (')  corresponding  with 
the  anterior  column  of  the  cord  ;  at  the  middle  line  behind  is  the 
«nall  posterior  pyramid  (')  continuous  with  the  posterior  median 
<x>liunn.  On  the  side  is  the  larger  projecting  restiform  body  C), 
joining  below  the  posterior  column  of  the  cord ;  and  between  this 
and  the  anterior  pyramid  is  the  lateral  tract  (^,  with  an  oval  pro- 
jecting body  (corpus  olivare)  (*)  on  the  exterior,  which  blends  below 
with  the  lateral  column. 

The  anterior  pyramid  (fig.  54,  ^)  is  the  most  internal  eminence  Anterior 
and  receives  its  name  from  its  position  and  form.    Situate  on  the  ^'^^ 
«ide  of  the  median  fissure,  it  is  internal  to  the  olivary  body,  from  intemaL 
which  it  is  separated  by  a  slight  groove.    Enlarging  as  it  ascends, 
this  body  enters  the  pons,  but,  before  disappearing  beneath  the 
transverBe  fibres,  it  is  somewhat  constricted  and  rounded. 

L(tteral  tract   and  olivary  body.    The   lateral  tract   (funiculus  Lateral 
latermlis)  (*)  fills  the  inter\'al  between  the  anterior  pyramid  and  the  ***** 
restiform  body.    Its  surface  width  is  not  the  same  throughout : 
oppodte  the  lower  part  of  the  medulla  oblongata  it  measures  as 
mach  as  the  pyramid  ;  but  near  the  pons  it  is  concealed  by  the  varies  in 
olivary  body,  so  that  it  is  seen  only  in  the  narrow  interval  between  '^^  • 
the  outer  side  of  the  corpus  olivare  and  the  restiform  body. 

The  olivary  body  (corpus  olivare)  (*)  is  an  oval  projection,  about  olivary 
half  an  inch  long.    A  shallow  groove  separates  it  from  the  pyramid,  ^3r 
^d  a  deeper  and  wider  one  intervenes  between  it  and  the  restiform  reach  pons, 
body.     This  eminence  is  shorter  than  the  pyramid,  and  does  not 
feach  to  the  pons.    Its  upper  end  is  most  prominent ;  and  arching  some  arched 
it>and  the  lower  end,  and  over  the  surface,  are  some  white  fibres  fibres. 
(Hbrse  arciformes). 

Rudform  body  (*).      The  restiform  body  (restis,  a  rope)  forms  Restiform 
the  largest  prominence  on  the  half  of  the  medulla  oblongata,  and  lar^t     ^ 
t^annot  be  seen  satisfactorily  except  on  a  distinct  preparation.    It  P^^ce. 
is  posterior  to  the  lateral  tract,  and  projects  on  the  side,  so  as  to 
^ve  the  width  to  the  upper  part  of  the  medulla  oblongata.    Behind, 
the  restiform  bodies  diverge  above  from  each  other,  and  between 
them  is  the  space  of  the  fourth  ventricle. 

The  pagteriar  pyramid  (funic,  gracilis)  (fig.  55,  *)  lies  along  tlie  Posterior 
«de  of  the  posterior  median  fissure,  and  is  much  narrower  than  ci^  to 
either  of  the  other  component  pieces.    By  drawing  forwards  the  ^**2J2I* 
medulla  it  will  be  seen  to  be  slightly  enlarged  (clava)  at  the  apex  flasore. 
of  the  fomth  ventricle,  and  then  to  become  gradually  indistinct 
along  the  inner  part  of  the  corpus  restiforme. 

StbDCTURE.  From  the  interposition  of  the  medulla  oblongata  be-  Stractore. 
tween  the  brain  and  the  spinal  cord,  it  is  continuous  with  l>oth. 
Below,  the  constituent  pieces  of  the  half  join  directly  (as  before 
said)  those  of  the  spinal  cord  ;  but,  above,  they  are  continued 
diiefly  to  the  cerebrum,  only  one  piece  (restiform)  entering  the 
•cerebellnm. 

DiMieetion  (fig.  56).    The  student  has  now  to  show  the  continuity  Disseettoa 
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ea  tiu  of  the  cODBtrncting  parte  of  one  half  of  the  medulla  oblongaU  with 
''*•  those  of  the  spinal  cord.  Let  him  trace  out  first  the  fibres  of  the 
pTnunid  on  the  right  side  :  in  it  two  sets  of  fibres  have  to  be  sbowD 
-—one  from  the  same,  and  one  from  the  opposite  side  of  the  coid. 
The  fibres  from  the  opposite  half  of  the  cord  will  appear  in  the 
median  fissure,  when  the  pyramids  are  gently  drawn  &om  one 
another,  where  they  are  named  the  decussating  fibres  ;  and  to  lay 
these  bare  more  completely,  the  small  part  of  the  anterior  ralumn 
Fig.  58.  • 


of  the  cord  on  tba  oppoate  side,  which  remains  below  the  cros? 
fibres  (for  the  cord  has  been  cut  through  near  these),  may  be 
forcibly  turned  outwards. 

The  anterior  pyramid  (fig.  6G,  a)  receives  fibres  inferiorly  &om 
the  anterior  column  of  the  cord  of  its  own  side,  and  from  the 
opposite  half  of  the  cord.  The  inner  set  of  fibres,  h,  deep  at  their 
origin,  become  superficial,  and  are  directed  upwards,  close  to  the 
median  fissure,  joining  the  fibres  continued  from  the  anterior 
column  of  the  cord  ;  and  as  the  inner  fibres  of  each  pyramid  are 
derived  from  the  opposite  side,  they  ctobh  each  other  in  the  median 
line — forming  thus  the  decuaaation  of  the  medulla  oblongata. 
1.  The  fibres  of  the  pyramid  are  whitts  and  longitudinal,  and  are 
collected  into  a  bundle  of  a  prismntic  form.  Superiorly  they  enter 
the  pons  (fig.  5G),  to  reach  the  cerebrum. 
Direction.  For  the  purpose  of  seeing  the  arrangement  of  the 

*  Fibres  of  the  medulla,  pons  and  cru  cerebri,  a.  Anterior  pjnuiiid.  & 
DecuMktioD  of  the  medalla  obloiigmtK  (dacuBBation  of  the  pjiunida).  c.  Fibrea 
of  tbepjramid  in  the  pona.  d.  Fibre*  of  the  pjmajd  in  tbe  cnu  oaiebri, 
e.  Saperfldal  fibm  of  the  poiu,  cat  through  and  nfiected.  /.  Sopeifidal 
fibm  of  the  pou,  in  place. 


FIfi&£8    OF    OBLONG    MSDDIJ^ 

fibres  of  the  lateral  tract,  the  anterior  pjrainid  is  to  be  cat  Bcrosa 
on  the  right  aide,  between  its  decueaation  and  the  olivary  body 
(fig.  57),  and  to  be  raised  towards  the  pons. 

The  lateral  tract  of  the  meduiia  ie  prolonged  inferiorly  into  the  ^ 
portion  of  the  spinal  cord  between  the  anterior  and  posterior  roots  m 
of  the  nerves.     The  continuation  of  the  tract  (fig.  57)  ascends 
beneath  the  olivary  body,  and  leaving  the  surface  of  the  medulla  pi 
enters  the  pons. 

The  otivarg  body,  and  iu  fiUtt  (fig.  57,  c).  The  olivary  mass  O 
consists  of  three  parts,  viz.  a  gray  incasing  layer,  a  nucleus,  and  a  « 
band  prolonged  from  it— the  fillet.  ''' 

Pig.  E7.» 


When  the  olivary  body  has  been  aliced  obliquely,  a  very  thin  j"'!!™ 
^ravy  layer  of  gray  substance  surrounding  a  nucleus  of  whitish 
matter  will  be  apparent :  this  is  the  corpus  dentatuni  (fig.  58,  /). 
It  forms  a  thin  capsule  or  bag,  having  a  s'-igzog  outline  in  a  section,  ii  ta  [no 
with  tJte  dilated  part  towards  the  surface,  and  tlie  narrowed  part  o!^b«^ 
or  neck  open  and  directed  backwards   near   the  middle  line.     It  ^'i- 
conaiita  of  small  nucleated,  nnd  ramified  nerve  cells.f 

•  FibiM  of  the  lal«ial  tract  «jid  of  the  oliTary  body.  a.  Anlerioc  pynunid 
f Ini,  cut  through,  and  raised  as  far  as  the  optic  thalamm.  b.  Lot^al  tract 
<i  tlM  mednlU  oblongata,  e.  Olirary  body,  and  fillet  of  the  oliTai?  bodj 
iwoiiig  at  tlie  upper  end.  d.  Fibres  of  the  lateral  tract  id  the  pons  and  crua 
cetctei,  t.  Snp^cial,  and/  Deep  tnutsrerao  fibres  of  tbe  pons,  cat  throiigb, 
aad  tonied  oatwardi.  g.  Locuf  niger  in  the  etna  c«rebri,  betireen  the  filnea 
of  the  latent  tnct  and  pyramid. 

t  Aa  arrangemeiit  oE  the  Gbrca  ia  tho  sac  is  meet  complicated,  and  a  fuller 
leomuit  may  be  obtained  bj  consulting  Mr.  Cbike's  Fapci  in  tbo  Philosophical 
■   iifcrlBSS. 
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The  nucleus  is  the  yellowish  white  substance  filling  the  capsule  ;■ 
and  from  it  and  the  capsule  issue  transverse  fibres,  which  unite  the 
olivary  bodies  across  the  middle  line  (fig.  58,  g):  this  uniting  band 
is  close  below  the  anterior  median  fissure. 

The  fillet  is  a  narrow  band  of  fibres,  which  ascends  from  the- 
olivary  body  to  the  cerebrum  (fig.  67).  It  is  formed  in  part  by- 
longitudinal  fibres  of  the  lateral  tract  which  diverge  to  enclose  the 
corpus  olivare,  and  in  part  by  fibres  derived  from  the  sac. 

The  restiform  body  (fig.  64, ')  is  continuous  inf eriorly  with  the 
posterior  column  of  the  cord.  Superiorly  it  bends  outwards  to  the* 
cerebellum  without  entering  the  pons. 

The  posterior  pyramid  vuxL%  below  into  the  posterior  median  column 
of  the  cord,  and  is  directed  above  along  the  floor  of  the  fourth 
ventricle,  joining  the  fibres  of  the  lateral  tract  of  the  same  side. 

The  decussation  of  the  medulla  oblongata  (pyramids)  (fig.  56,  b) 
occupies  the  anterior  groove  of  the  oblong  meduUa,  at  the  distance 
of  three  quarters  of  an  inch  from  the  pons.  It  is  about  a  quarter 
of  an  inch  in  length,  and  is  constructed  by  the  crossing  of  three  or 
four  bundles  of  fibres  from  each  side. 

In  this  intercommunication  the  fibres  are  derived,  according  to 
Mr.  Clarke,  from  all  the  constituent  parts  of  the  half  of  the  spinal 
cord  of  the  opposite  side  except  from  the  anterior  column ;  but  the 
fibres  from  the  lateral  column  of  that  side,  blended  with  offset* 
from  the  contiguous  gray  substance,  form  the  chief  portion  of  the 
decussation. 

Arched  or  commissural  fibres  of  the  medulla.  In  each  half  of  the 
medulla  oblongata  are  fine  transverse  fibres,  both  on  the  exterior 
and  in  its  substance.  At  the  middle  line  the  fibres  of  opposite  sides- 
unite,  and  give  rise  to  a  conmiissure  between  the  halves  (raph6). 

The  superficial  transverse  fibres  (fig.  68,  «,  and  fig.  54),  more 
marked  in  some  bodies,  issue  from  the  nucleus  in  the  restiform 
body  (Clarke),  and  advance  over  the  surface  of  the  olivary  and 
pyramidal  bodies  to  the  anterior  fissure,  where  they  enter  the  half 
of  the  medulla  of  the  same,  and  of  the  opposite  side.  Below  the 
olivaiy  body  they  form  oftentimes  a  distinct  band,  the  fibne 
arciformes  (fig.  54). 

The  deep  transverse  fibres  (fig.  58,  h)  are  to  be  seen  with  the 
microscope  on  thin  hardened  transverse  sections ;  tliey  begin  behind 
in  nuclei  of  the  posterior  pyramid  and  restiform  body  (Clarke),, 
and  penetrate  between  the  longitudinal  fibres,  and  through  the 
corpus  olivare,  as  they  reach  forwards  to  enter  the  raph6  in  the 
middle  line. 

The  rap?ie  (fig.  68,  h  and  g),  in  which  the  arched  fibres  meet, 
occupies  the  middle  line  of  the  medulla  above  the  decussation  of 
the  pyramids,  and  serves  as  the  commissure  between  the  halves  of 
the  medulla  and  the  olivary  bodies. 

Gray  matter  of  the  medulla  oblongata.  In  the  medulla  oblongata 
there  are  the  remains  of  the  gray  matter  of  the  spinal  cord  ;  and 
some  spedal  deposits.  Cross  sections  of  the  part  when  hardened 
would  be  required  to  see  them. 


QKAT   SITB8TANCE   OF   MEDULLA. 


■  of  gray  matter  of  the  ipimil  cord.  At  the  lower  part  o£  Sjf^ 
the  mednlla  the  centrnl  gray  matter  reaemblea  that  in  the  spinal  ormtdniii 
cord  (gee  fig.  126),  but  it  undergoes  the  following  changes :" — The 
posterior  coma  increaaeH  in  bulk,  and  extends  towards  the  side  of  PoitcHoc 
the  cord,  where  it  appears  on  the  Burface,  in  front  of  the  restiform  ™"'^ 
body,  as  the  gray  tubercle  o£  Rolando  (tuberculo  cinero)  (fig.  58,  ()■ 
Higher  in  the  medulla  it  becomes  the  chief  nucleus  of  the  sensoiy 
root  of  the  fifth  nerve. 

The  piece  of  the  gray  commissure  behind  the  central  canal  of  the  gnj  com. 
cord  joins,  above,  the  nucleus  of  the  vagus  nerve,  and  contributes  "'"''"; 
to  the  auditory  nucleus  ;  and  tlie  piece  in  front  of  the  canal  is  laid 


Fig.  53.  t 


bare  in  the    oor  of  the  fourth  ventricle  by  the  inclination  outwards 
Of  the  reatifonn  bodiee ;  it  disappears  above  in  the  fasciculi  teretes. 

Special  dq>otilt  of  gray  mailer.  Other  masses  of  gray  substance  Sj 
«Te  deposited  in  the  mednlla,  both  in  front  and  behind  ; — those  ^ 
^Mfaind  are  near  the  floor  of  the  fourth  ventricle,  and  servo  as  nuclei 
Of  origin  for  certain  nerves ;  whilst  those  in  front  are  interspersed 
Amongst  the  fibres  continued  from  the  lateral  columns  o£  the  cord. 

Nuclei  at  the  back  of  the  medulla.    A  nucleug  for  the  hypoghtaal  n 
tteivt  is  deposited  in  front  of  the  central  canal,  and  extends  up-  '^ 
vards  into  the  floor  of  the  fourth  ventricle  close  to  the  median 
■nlcoB  (fig.  68,  o). 

Hie  mictau  of  the  accessory  part  of  the  npinal  acceuory  nerve  is  k 
placed  opposite  that  of  tlie  hypoglossal,  but  beitind  tlie  central  canal.  ^ 

*  na  daamptioD  o{  the  ansngemeat  oi  the  grsT  matter  in  the  medalta 
oUngBta  ia  a  nunmarj  of  tha  fiicts  contaiaed  in  Hr.  Clarke's  Paper  in  the 
"TniMCtiuMoftkeBoraiaoeietr  for  1S5B." 

t  VnaMnaa  McKod  of  the  medulla  oblongata  aboTa  tha  middle  of  the 
dliwy  bodj  (Clarke),  a.  Anterior  pjnunid.  iudr.  I«Mral  column,  d. 
~  "'  B  bodj.  t.  Festarior  pjramid.  /.  Corpus  oIiTare  with  roota  of  the 
r«  pieniiig  it.  g.  Olivarf  comminnre.  h.  Deep  tnuuverse  or 
il  Sbres  of  the  medulla  meeting  in  the  nphfi  (a  Few  more  are  added 
ia  this  cat  from  a  Kcond  drawiog).  t.  Accenor?  oli>ary  aucleus.  I.  Other 
ffKj  dapgnla  iauda  the  oUrarjr  bodj.  n.  Floor  of  the  fourth  ventriela  earertd 
hj  epthdinm.  9,  Nuclei  of  tha  ninth  nerve,  p.  Naclei  of  tba  rogiu  ■ 
fjtmm  lihaiyntiiil  neTre*.  r.  Nocleui  of  the  anditocr  nerre.  (.  Sap  ' 
ttBBBTMM  fibnik     I.  y— "'i™  of  the  galatinaiu  subataiice  (tnbnenlo  oi 
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The  nucleus  of  the  vagus  begins  on  a  level  with  the  fourth  ventricle 
(fig.  68,  jp),  and  is  continuous  below  with  that  of  the  accessory 
nerve.  On  the  surface  it  forms  a  pyriform  swelling  along  the 
inner  side  of  the  posterior  pjramid,  and  limits  laterally  the  calamus 
scriptorius. 

Above,  this  sinks  under  the  auditory  nucleus,  and  joins  a  nucleus 
for  the  glosso-pharyngeal  nerve  in  a  line  with  it. 

Above  the  last  two  nerves  is  another  collection  of  cells  serving 
as  a  nucleus  for  the  auditory  nerve.  This  projects  on  the  lateral 
part  of  the  medulla  (fig.  58,  r). 

At  the  front  of  the  medulla.  Outside  the  pyramid  is  the  grcnf 
layer  of  the  olivary  body  (fig.  68,  /)  already  described  (p.  193). 
Behind  this  is  another  separate,  elongated  and  flattened  yellowish 
streak,  the  accessory  olivary  nucleus  (fig.  43,  k) ;  while  at  the  inner 
part  of  the  olive,  near  the  raphe,  is  a  second  collection  (fig.  58,  Z), 
which  is  broken  up  into  pieces.  Both  of  the  last  deposits  Mr. 
Clarke  considers  to  be  but  parts  of  the  cut  folds  of  the  corpus 
dentatum. 
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The  PONS,  or  annular  protuberance  (pons  Varolii,  nodus  ence- 
phali)  (fig.  54)  is  situate  above  the  medulla  oblongata,  and  between 
the  hemispheres  of  the  cerebellum.  In  its  natural  position  in  the 
skull  it  lies  below  the  opening  in  the  tentorium  cerebelli.  It  is 
nearly  of  a  square  shape,  though  it  is  rather  widest  from  side  to 
side,  and  measures  two  inches  in  the  last  direction. 

The  anterior  surface  is  grooved  along  the  middle  line,  and  is 
received  into  the  basilar  hollow  in  the  base  of  the  skull.  By  the 
opposite  surface  the  pons  forms  part  of  the  floor  of  the  fourth 
ventricle. 

The  upper  border  is  longest  and  most  curved,  and  arches  over 
the  cerebral  peduncles  ;  and  the  lower  border  overlays  the  medulla 
oblongata.  On  each  side  is  the  cms  cerebelli,  whose  fibres  radiate 
over  the  surface. 

Structure,  In  the  pons  are  alternating  strata  of  transverse  and 
longitudinal  fibres  (fig.  56): — ^The  transverse  set  are  continuous 
with  the  fibres  of  the  cms  cerebelli,  much  gray  matter  being  in- 
terspersed :  and  the  longitudinal  are  prolonged  from  the  medulla 
oblongata. 

Dissection.  The  transverse  superficial  fibres  of  the  pons  being 
divided  along  the  line  of  the  pyramidal  body  of  the  right  side  (fig. 
56),  may  be  turned  outwards  so  as  to  denude  the  longitudinal  fibres 
(c)  of  the  pyramid  ;  and  this  first  set  of  longitudinal  fibres,  having 
been  cut  across  already  in  the  medulla  oblongata,  may  be  raised  as 
far  as  the  upper  border  of  the  pons.  Beneath  them  will  appear  the 
second  or  deep  set  of  transverse  fibres  of  the  pons  (fig.  57,  /). 

The  deep  transverse  fibres  may  be  cut  through  outside  the 
pyramidal  (fig.  57) ;  then  the  deep  longitudinal  fibres  from  the 
lateral  coluinn  and  the  posterior  pyramid  (d)  will  appear.    Amongst 
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this  last  set  of  longitudinal  fibres  is  the  fillet  of  the  corpus  olivare, 
which  the  dissector  should  trace  upwards  from  that  body. 

The  superficial  fibres  of  the  pons  can  bo  seen  on  the  side  tliat  is 
ontouched. 

The  tnauverse  fibres  of  the  annular  protuberance  (fig.  5G),  are  The  tnns- 
collected  chiefly  into  two  strata— o  superficial  and  deep,  which  ore  f^^a  ^'** 
united  in  the  middle  line  :  they  ore  commissural  fibres  of  the  cere- 
bellum,  and  are  derived  from  the  cms  or  middle  peduncle  of  that 
body.    There  are  a  few  other  transverse,  which  serve  also  as  a 
commissure. 

The  superficial  set  (fig.  56,  /)  aro  mostly  horizontal,  but  some  superficial 
from  the  upper  margin  of  the  pons  descend  obliquely  over  the 
others. 

The  deep  layer  (fig.  57,  /)  is  thickest,  and  contains  much  gray  and  a  deep 
nutter  between  its  fibres,  ^y®'* 

The  longitudinal  fibres  consist  of  two  sets,  viz.  one  from  the  Two  leto  of 
interior  pyramidal  body  ;  and  another  from  tho  lateral  tract  and  aSSl^ 
the  posterior  pyramid,  to  which  a  slip  is  added  from  the  corpus 
olivare.  The  fibres  are  not  continued  simply  through  the  pons,  but 
ire  increased  in  number  by  the  addition  of  others  (peduncular) 
which,  beginning  in  the  upper  two  thirds  of  the  pons,  join  them 
on  the  outer  side. 

The  fibres  of  the  anterior  pjramid  (fig.  56,  c)  pass  through  the  ^'^'JIJL 
pons  between  the  two  sets  of  transverse  fibres,  but  not  as  one  mass,  pyramid, 
for  they  are  divided  into  a  number  of  small  bundles  in  their  pro- 
gress.   Much  increased  in  number,  the  fibres  enter  the  crua  cerebri 
%t  the  upper  border  of  the  pons,  and  construct  that  fasciculated 
Surface  of  the  peduncle  (d)y  which  is  now  uppermost. 

The  fibres  of  the  lateral  column  and  posterior  pyramid  ore  alto-  JJJJi^^'** 
^ther  deeper  than  the  transverse  fibres  of  the  pons  (fig.  57,  d)y  and  posterior 
are  mixed  up  with  gray  matter ;  they  are  also  more  numerous  than  PT»n^d, 
the  preceding  set.   They  project  close  to  the  middle  line,  in  the  floor 
f>f  tiie  fourth  ventricle,  and  form  the  eminence  of  the  fasciculus 
teres  (hg.  65,  ') ;  from  that  spot  they  are  continued  upwards  to  the 
cms  cerebri,  of  which  they  form  the  deeper  or  cerebral  part  (fig. 
57,  d).    In  the  pons  a  band  from  the  olivary  fasciculus  is  added  to 
tbcee  fibres. 

The  olivary  fasciculus  (fillet,  fig.  57)  divides  into  two  slips  in  the  Jj^/*"^*^ 
pons.    One  passes  backwards  to  the  upper  (in  this  position  deeper) 
part  of  the  eras  cerebri,  and  ends  in  and  beneath  the  corpora  quad- 
rigemina  (p.  219).    The  other  is  continued  to  tho  eras  cerebri  with 
the  fibres  of  the  lateral  column. 

QmrnUsture  of  the  pons.  At  the  back  of  tho  pons  there  is  a  com-  Com^ure 
misBure  between  tho  halves,  opposite  the  deep  longitudinal  fibres. 
It  consists,  like  that  of  the  medulla  oblongata,  of  fine  antero-posterior 
and  transYerse  fibres. 
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The  cerebrum,  or  the  great  brain,  is  the  largest  of  the  sub- 
divisions of  the  encephalon,  and  weighs  on  an  average  49  oz.  in 
the  male,  and  44  oz.  in  the  female.  It  fills  the  upper  part  of  the 
cavity  of  the  skull ;  and  its  under  surface  would  correspond  with 
an  oblique  line  on  the  head  from  the  eyebrow  to  the  articulation 
of  the  jaw  ;  and  from  this  point  to  the  occipital  protuberance. 

Taking  the  general  form  of  the  cranium,  the  cerebrum  is  convex 
on  the  upper  aspect,  and  uneven  on  the  lower.  It  consists  of  two 
hemispheres,  which  are  placed  side  by  side,  and  are  partly  separated 
by  a  median  or  longitudinal  fissure.  Across  the  middle  line  the 
halves  are  united  by  certain  interior  parts  (commissures),  as  well 
as  by  several  connecting  structures  at  the  under  surface.  Superiorly 
the  surface  of  the  hemisphere  is  without  any  large  cleft ;  but 
inferiorly  it  is  diAided  into  two  by  a  transverse  fissure — ^that  of 
Sylvius. 

Under  Surface  or  Base  of  the  Cerebrum  (fig.  59).  At  its 
under  part  the  cerebrum  is  very  irregular,  in  consequence  of  its 
fitting  into  inequalities  in  the  base  of  the  skull ;  and  on  this  aspect 
the  separation  into  hemispheres  is  not  so  complete  as  on  the  upper, 
for  the  median  fissure  exists  only  at  the  front  and  back.  The 
following  objects  are  to  be  recognised  at  the  base  of  the  brain 
along  the  middle  line. 

Immediately  in  front  of  the  pons  (d)  are  two  large  white  masses, 
the  peduncles  of  the  cerebrum  (crura  cerebri,/),  one  belonging  to 
each  hemisphere ;  and  between  them  is  a  space  perforated  by 
vessels,  which  is  named  locus  perforatus  posticus  (flr).  Outside  the 
peduncle  is  the  optic  tract  (t)  ;  and  between  it  and  the  inner  part 
of  the  hemisphere  is  a  fissure  leading  into  the  lateral  ventricle. 

In  front  of  the  peduncles  are  placed  two  white  bodies  like  peas, 
the  corpora  albicantia  (e)  ;  and  anterior  to  these  a  grayisli  mass, 
called  tuber  cinereum  (K).  From  the  tuber  cinereum  a  conical 
reddish  tube,  the  infundibulum,  descends  to  the  pituitary  body  in 
the  sella  Tiu*cica  of  the  sphenoid  bone. 

Anterior  to  the  tuber  cinereum  are  the  converging  optic  tracts 
with  their  commissure  (%).  Beneath  the  commissure  lies  a  thin 
grayish  layer  (lamina  cinerea,  m)  ;  and  still  fartlier  fonvards  is  the 
great  longitudinal  fissure  between  the  hemispheres,  with  the  white 
corpus  callosum  (n)  in  the  bottom  of  it. 

At  the  inner  end  of  the  transverse  fis8iu*e  (Sylvian)  across  the 
hemisphere,  is  another  spot,  perforated  by  vessels,  and  distinguished 
by  the  name  substantia  perforata,  or  locus  perforatus  anticus  (I). 

Peduncle  of  the  cerebrum  (cms  cerebri,/).  This  is  a  large,  white, 
stalk-like  piece,  which  reaches  from  the  upper  border  of  the  pons 
to  the  under  part  of  the  cerebral  hemisphere  of  the  same  side,  near 
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tlie  inner  margin.  In  the  natural  poeition  the  two  peduncles  fill 
the  opening  in  the  tentorium  cerebelh'.  Each  is  about  three- 
qnaiten  of  an  inch  long,  and  widens  as  it  approaches  the  cerebnun. 
fewsing  its  outer  suri^ace  is  the  optic  tract ;  and  between  the  crura 
Of  opposite  sides  is  the  interpeduncular  space,  which  contains  the 
•OVtu  perforatus,  the  corpora  albicantia,  and  the  tuber  cinereum. 

Slmeture.  The  peduncle  consists  of  longitudinal  fibres,  continnoua  FormBi  of 
■with  the  longitudinal  fibres  of  the  pons,  which  enclose  here  a.  mass  a^J"'^'"^ 
"^  gtay  matter  between  them. 

Pig.  69." 


Diteelitm,  For  the  purpose  of  showing  the  structure  of  the  cms, 
un  the  right  side  (fig.  57),  the  optic  tract  should  be  divided,  and 
the  fibres  continuous  with  the  anterior  pyramid  of  the  medulla 
oblongata  shonld  be  raised  tB  far  into  the  cms  as  the  optic  thalamus. 
In'thia  proceeding  the  maaa  of  gray  matter  (locus  niger)  will  ap- 

*  tTDdaTiarfice  of  thebnin.  b,  C«reb«|]iun.  r.  Temporo-ipbenoidal  loba 
of  tha  cerebrani.  p.  Frantal  lobe  oE  the  ceiebnun  :  tbs  great  Graara  betweai 
tbe  two  tobe^  i>  the  Sylvian,  a.  Hedalla  oblongata,  d.  Pong  Varolii.  /. 
<Jnii  cerebri,  g.  IdCm  perfoiatna  poatieoi.  (.  Corpna  albicani.  k.  Tober 
diunnm.  i.  Comnuranre  of  Uie  optic  nerree.  L  Locos  perforatoa  anticm. 
fl^  T^iHiTi^  elaere&.  ft.  Lover  end  (roetnun)  of  the  corpus  eallofliUD  in  the 
gteat  tnedian  fiwnie  :  the  point  in  front  where  it  bends  ia  named  jrmu.  On 
•ntih  'nda  id  the  laminft  cinereai  a  narrow  white  bond  is  contiDued  from  the 
cad  of  the  ooipai  eaUosnin  :  this  is  tbe  fillet  of  th«  corpni  eallonm. 
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pear  ;  and  beneath  it  will  be  seen  a  second  or  deeper  set  of  lon^- 
tadinal  fibres. 

lU  niner-  The  auperficial  fibra,  which  form  the  under  or  free  part  of  the 

SclAliibna  f^ff^^  ujg  continued  from  the  anterior  pyramidal  body  (fig.  56,  c). 
They  are  longitudinal  in  direction,  and  coaise  in  texture,  and  are 
directed  apwarda  radiating  to  the  cerebrum.    The  surface  of  the 

fomcini^  pednncle,  which  is  composed  of  these  fibres,  is  called  the  ya«ct«uliit«f 
portion,  or  the  crUMt. 

dnp  ntaia  The  deeper  fibres  are  also  prolonged  to  the  cerebrum.  They  are 
derived  chiefly  from  the  lateral  tract  and  posterior  pyramid  of  the 
medaila  obloogata,  with  a  slip  from  the  olivary  fasciculus  (fig.  57,  d). 
Others  come  from  the  cerebellum,  and  mix  with  the  former  :  some 
of  these  decussate  aerosa  the  middle  line  °  (p.  226).  The  fibres' 
obtained  from  these  four  sources  are  situate  breath  (as  now  seen) 
the  gray  matter :  besides  being  deeper  they  are  finer  than  the 

form  teg-      superficial  set,  end  enclose  much  gray  substance :  the  part  of  the 

"""*'""■       cniB  formed  by  them  is  named  Ugmentum. 

OitjmtMat  The  gray  matter  (locus  niger)  of  the  oras  (fig.  57,  g^  forma  a 
°'"'  thin  layer,  which  reaches  nearer  tiie  inner  than  ttie  outer  margin  of 
that  body ;  it  it  convex  towards  the  free  surface,  but  concave  in 
the  opporite  direction. 

liociu  pof*-  The  potterior  per/orated  *pot  (pons  Tarini,  g)  is  situate  betweea 
the  peduncles  of  the  cerebrum  ;  in  the  area  of  the  space  is  a  layer  of 
grayish  matter,  and  numerous  vessels  penetrate  it.  This  structure 
forme  the  hinder  part  of  the  floor  of  the  third  ventricle. 

Om™»  The  corpora  albicanHa  (corp.  mamillariQ,  e)  are  two  small,  white 

bodies,  about  the  eise  of  peas,  which  are  constructed  in  greater 
part  by  the  crura  of  the  fornix.  If  one,  say  the  right,  is  cut  across, 
it  will  be  seen  to  contain  gray  matter.  In  frmt  qf  them  is  tho 
gray  mass  of  the  tuber  cinereum. 

Tnbw  The  median  eminence  of  the  tuber  cinereum  (k)  forms  part  of  the 

ctncnnB  third  ventricle,  and  is  continuous  with  the  gray  substance  in  that 
cavity.  In  front  of  it  are  the  optic  tracts  and  commissure,  and 
from  its  centre  projects  tlie  following. 

und  infnadl-       The  in/undibuluat  (funnel)   is    a   conically-shaped   tube   which 

tioinai.  reaches  from  tlie  tuber  cinereum  to  the  upper  part  of  the  posterior 
lobe  of  the  pituitary  body.  It  consists  of  a  layer  of  gray  matter, 
surrounded  by  the  pia  mater  ;  and  it  is  lined  by  the  ependymaof 
the  third  ventricle,  as  far  as  it  is  pervious.  In  the  fetus  this  tube 
is  open  between  the  third  ventricle  and  the  pituitary  body,  but  in 
the  adult  it  is  closed  inferiorly. 

Plh^ituT  The  pituitary  body  will  be  very  imperfectly  seen  when   it  ha» 

been  dislodged  from  its  resting-place  :  therefore  it  should  be  some- 
times examined  in  the  base  of  the  skull  by  removing  the  Burround- 
ing  bone.    Its  use  is  unknown.  ^ 

atution.         It  is  situate  in  the  hollow  (sella  Turcica)  on  the  sphenoid  bone, 

*  M.  Forills  describes  a  median  commiesure  for  tbe  medulla  oblongata, 
pons,  and  cerebral  pedimcleB,  which  ia  compoied  of  the  iatenreaving  of  Gbna 
of  appowte  sidea.  See  the  'ork  of  M.  Foville  entitled  :  Traitt  eompitl  de 
rAmUomie,  Jx.,  du  SfMnt  Nemevx  dr&tro-ifiintU,  p.  SA  1841. 
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and  consists  of  two  lobes,  anterior  and  posterior.  The  anterior  is 
the  largest,  and  is  hollowed  out  behind,  where  it  receives  the  round 
posterior  lobe.  In  the  adult  this  body  is  solid,  and  firm  in  texture  ; 
but  in  the  fetus  it  is  hollow,  and  opens  into  the  third  ventricle 
through  the  infundibulum. 

Structure,  It  is  firm  and  reddish  externally,  but  softer  and  yel-  Stmctnre. 
lowiah  internally.     In  it  are  nucleated  cells,  mixed  with  a  granular 
semi-fluid  substance ;  and  the  whole  is  contained  in  roundish  spaces, 
which  are  constructed  by  a  stroma  of  areolar  tissue  with  blood- 
▼easels  (Sharpey). 

IHuection,  To  see  the  lamina  cinerea  and  the  anterior  termination  Dissectioiu 
of  the  corpus  callosum,  the  hemispheres  are  to  be  gently  separated 
from  each  other  at  the  fore  part. 

The  lamina  cinerea  (m)  is  a  thin  concave  layer  of  gray  substance,  Grav 
which  gradually  tapers  forwards  from  the  tuber  cinereum  to  the 
anterior  termination  of  the  corpus  callosum.  This  stratum  closes  the 
anterior  part  of  the  third  ventricle,  and  is  continuous  laterally  with 
the  anterior  perforated  spot.  In  consequence  of  its  great  thinness, 
this  structure  is  often  broken  through  in  removing  the  brain. 

The  corpus  callosum  (n),  bent  in  front,  is  continued  horizontally  CJoipua 
backwards  in  the  longitudinal  fissure  to  the  lamina  cinerea,  and         ^°* 
ends  in  two  white  narrow  bands,  the  fillets  or  peduncles  of  the 
corpus  callosum  :  each  band  is  continued  onwards  by  the  side  of 
the  lamina  cinerea  to  the  anterior  perforated  spot.    To  the  anterior  ends  in- 
bend  of  the  corpus  callosum  the  term   knee  (genu)  is  applied,  two^biuS, 
«nd  to  the  prolonged  central  part  the  appellation  rostrum  has  been 
^ven.    Laterally  the  corpus  callosum  reaches  into  the  frontal  lobe,  and  extends. 
and  forms  part  of  the  floor  of  the  lateral  ventricle.  sphere! 

Anterior  perforated  spot  (substantia  perforata  antica,  /)  is  a  space  Substantia 
near  the  inner  end  of  the  fissure  of  Sylvius,  which  is  situate  between  ^^ci^** 
the  frontal  and  temporo-sphenoidal  lobes  of  the  cerebrum,  and  ex- 
ternal to  the  optic  tract.  On  the  inner  side  it  is  continuous  with 
the  lamina  cinerea ;  and  crossing  it,  from  within  outwards,  is  the 
fillet  of  the  corpus  callosum.  This  space  is  gray  on  the  surface  ; 
it  corresponds  with  the  corpus  striatum  in  the  interior  of  the  brain, 
and  is  perforated  by  numerous  vessels  for  that  body. 

Position  of  the  part.  Now  the  base  of  the  cerebrum  has  been  Position  of 
dissected,  the  brain  should  be  turned  over  for  the  examination  of  examine 
the  upper  part.     Something  should  then  be  placed  beneath  the  ^P^^'  P^^ 
front,  in  order  that  it  may  be  raised  to  the  same  level  as  the  back  ; 
and  a  roUed-up  cloth  should  loosely  encircle  the  whole,  to  support 
the  hemispheres. 

Uppbb  Surface  op  the  Cerebrum.   On  the  upper  surface  the  Cerebmm 
cerebnim,  taken  as  a  whole,  is  oval  in  form,  and  is  convex  in  its  above,  and 
oatline,  m  accordance  with  the  shape  of  the  skull.  t4o  b^a"*^ 

A  median  longitudinal  fissure  divides  the  cerebrum  incompletely  median 
into  two  halves.     At  the  front  and  back  the  hemispheres  are  quite  fl*«"«- 
separated  by  it ;  but  at  the  middle  and  under  parts  they  are  united 
by  connecting  pieces,  the  largest  of  which  is  the  white  corpus  cal- 
losom.    In  it  the  falx  cerebri  is  lodged. 
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^"^  ^"^  Each  lieiniapliere  ia  larger  in  front  than  behind.  Its  outer  anrfRoe 
is  convex  ;  but  the  inner  is  flat,  and  m  contact  in  front  with  tbe 
opposite  half.  On  the  upper  aspect  tbe  surface  of  the  hemisphcn 
is  divided  by  fissures  into  lobes,  and  on  tlie  under  aspect  it  is  clrft 
into  tvvx>  large  pieces  by  the  fissure  of  Sylvius.     Tbe  supeifieiea  of 

Imiuksd      the  hemisphere  is  marked  by  tortuous  eminences,  the  projections 

2J^^iJ[rt      on  it  being  named  convolutions  or  gyri,  and  the  intorening  depres- 

""'•ci-  aions,  sulci  or  anfractuoaitiea.* 

'Tbragi  F1S8UREB  OF  the  Hemistherb.  Tbe  larger  fissures  separate  the 

nuR>.  lobes,  and  tbe  smaller  sulci  mark  the  extent  of  particular  convo- 
lutions. Tlie  fissures  dividing  tbe  hemisphere  into  lobea  are  the 
three  following : — 


gjlrt„_  The  fieiure  of  Sglviua  (5,  fig.  60)  begins  below  at  the  ant«rior 

perforated  spot,  and  directed  out  between  the  frontal  and  temporo- 
spbenoidal  lobes,  divides  into  two  parts,  anterior  and  posterior. 

Ion  i-it.  The  anterior  limb,  'S,  ascends  for  a  abort  distance  into  the  frontal 

lobe. 

Jibiderput.  Tlie  posterior  limb,  tlie  continuation  of  tbe  fissure,  is  directed 
obliquely  upwards  and  backwards  to  about  the  middle  of  the  outer 
face  of  the  hemisphere.  At  its  extremity  it  is  sometimes  divided 
into  smaller  sulci. 

*  In  th«  foUowing  descripUaa  of  the  anrface  aaatflm;  of  the  eerebruio  I 
have  followed  cliieflj  tho  airungement  of  Proteeeor  Tiinier  in  his  paper  "On 
tas  Cohtoldtidnb  or  luE  Bdhak  CiaiBRua  ;  "  and  to  liitn  I  na  indebted 
for  penniBaioa  lo  cop;  the  voodcats  employed  in  illuatration  of  hig  pnblJcatioD. 

t  Lobes  of  the  hemisphere,  and  conTolntioiiB  and  fieanrea  ot  the  outer  niifBoa. 
— fr.  Prenlal  lobe.  Far.  Parietal  lobe.  Oc.  Occipital  Jobe.  T  S.  Tempoiff 
sphenoidal  lDl>e.  JL  Fiasare  of  Bolando.  S.  Foeterior.  'S.  AKending  limb 
of  the  Sylvian  fiasare.  PO.  Place  of  the  eitenuil  parieto-oocipital  fiaaare 
which  i»  not  vieihle^in  a  aide  riew.  IP.  Intra-parietal  aulcna.  P.  Parallel 
anlcus. — I,  inferior  ;  2,  middle  ;  and  3,  superior  frontal  gjna  ;  4,  rm^nHi^g 
frontal ;  and  6,  asceading  parietal  gyraa  1  5',  parietal  lobule  ;  6,  angolar  gjma  ; 
7,  BQperior;  8,  middle;  and 9,  inferior  temporo-aphenoidal gyrna ;  ]D,  eupeiior; 
11,  middle ;  aod  12,  inferior  occipital  convolution.  A.  Snpn-maiginal  oonTo. 
lotion— a,  firet ;  b,  lecood  ;  c,  third  ;  and  d,  fourth,  anneetaot  gjma. 
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Fissure  of  Rolando  (R,  fig.  60).    Beginning  above,  about  half  ^J^J^ 
way  along  the  hemisphere,  in  or  near  the  longitudinal  fissure  of  the 
cerebrum,  it  is  prolonged  outwards  between  the  frontal  and  parietal 
lobes  nearly  to  the  posterior  part  of  the  Sylvian  fissiu*e, — about  the 
middle  of  that  limb. 

The  external  parieto-occipital  fissure  (opposite  P  0,  fig.  60,)  begins  Outer 
in  the  median  longitudinal  fissure  half  way  between  the  preceding  ^pttai 
And  the  hinder  end  of  the  hemisphere.   It  is  very  variable  in  extent,  flwure- 
being  sometimes  an  inch  long,  and  at  others  only  a  slight  inden- 
tation ;  but  it  may  be  always  recognised  by  its  continuity  with  the 
perpendicular  fissure  on  the  inner  face  of  the  hemisphere  (fig.  62). 

Lobes  of  the  Hemisphere.  Each  hemisphere  is  divided  into  five  Number  of 
lobes,  which  have  the  following  names  and  limits  : — 

The  frontal  lobe  {Fr,  fig.  60)  forms  the  anterior  half  of  the  hemi-  Frontal  lob© 
sphere.    It  is  limited  below  by  the  fissure  of  Sylvius,  5,  and  behind 
by  the  fissure  of  Rolando,®  R,    Its  under  part,  which  rests  on  the  and  lobule, 
orbital  plate,  has  been  called  the  orbital  lobule. 

The  parktaZ  lobe  (JPar^  fig,  60)  is  placed  behind  the  preceding.  Parietal  lobe 
And  reaches  down  to  the  Sylvian  fissure.     It  is  about  half  as  long 
AS  the  frontal.     In  front  it  is  bounded  by  the  fissure  of  Rolando, 
R,  and  behind  by  the  parieto-occipital  (P  0).   The  upper  and  hinder  and  lobule. 
part,  close  to  the  median  fissure,  is  named  the  parietal  lobule  (6'). 

The  occipital  lobe  (Oc,  fig.  60)  constitutes  the  pointed  end  of  the  Occipital 
hemisphere,  and  measures  about  a  fifth  of  the  whole.    In  front  it  ^^^ 
is  separated  from  the  parietal  lobe  by  the  parieto-occipital  fissure 
(P  0),  but  below  it  blends  with  the  following  lobe.    It  rests  on 
the  tentorium.     On  the  inner  surface  is  a  triangular  piece,  the  occi-  and  lobule. 
pital  lobule  (»,  fig.  62). 

The  temporO'Sphenoidal  lobe  (T  5,  fig.  60)  projects  into  the  middle  Temporo- 
foflsa  of  the  base  of  the  skull.    It  is  situate  behind  the  fissure  of  lob^^^ 
Sylvius,  and  below  the  parietal   and  occipital  lobes.    The  outer 
surface  is  in  contact  with  the  cranium,  and  the  opposite  is  supported 
mainly  on  the  tentorium. 

The  central  lobe^  or  the  island  of  Reil  (C,  fig.  61),  lies  in  the  Centnllobe. 
^Ivian  fissure,  and  is  concealed  by  the  overlapping  of  the  frontal 
and  teroporo-sphenoidal  lobes.  On  separating  those  lobes  it  will  be 
meen  to  be  bounded  in  front  and  behind  by  the  limbs  of  the  Sylvian 
fissure,  and  externally  by  a  deep  groove  separating  it  from  the  frontal 
and  parietal  lobes.    It  is  of  a  triangular  form  with  the  apex  down. 

Convolutions  of  the  Cerebrum.  In  different  brains  the  con-  convoiu- 
▼olations  vary  slightly  in  form,  and  even  in  the  two  hemispheres  ^g^p^^j. 
of  the  same  cerebrum  they  ai*e  not  exactly  alike  ;  but  there  is 
always  similarity  enough  for  the  recognition  of  the  chief  eminences. 
Each  lobe  possesses  convolutions,  but  these  run  into  each  other  by 
means  of  smaller  gyri,  either  on  the  surface  of  the  brain  or  at  the 
bottom  of  the  sulci ;  and  the  student  may  experience  some  difficulty 
at  first  in  defining  the  limits  of  each.  It  is  in  the  smaller  gyri  that 
the  greatest  variation  will  be  found. 

*  By  some  the  anterior  limb  of  the  fissure  'S  is  made  the  hinder  bound  of 
tlie  lobe ;  bnt  this  is  not  so  good  an  arrangement  as  that  in  the  text. 
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^^Jl^  A.  COKVOLETIONS  OF  THE  OUTER  SuRTACE.  About  the  middle  of 

the  hemisphere  are  two  straight  vertical  convolutions,  one  on  each 
aide  of  the  fissure  of  Rolando,  R,  which  will  serve  as  a  starting 
point.     In  front  of  those  two  the  convalutions  are   longitudinal ; 
and  behind  they  take  an  oblique  direction  to  the  back  of  the  brain. 
C^oeU]  oan>      <*'  ^^  frontal  cotmolutioni  (fig.  60)  form  two  sets,  one  on  the 
TOiuUoiB.     outer,  the  other  on  the  under  surface  of  the  frontal  lobe  :  those  on 
the  outer  aspect  ore  four,  viz.,  one  vertical  or  posterior,  and  three 
longitudinal  or  anterior,  as  follows  : — 
Bjorontai;       "^^  )i»emding  frontal  (*)   is  the   vertical,  straight  convolution, 
which  bounds  iu  front  the  Rolando  fissure.    It  reaches  down  from 
anaumnd-   *^^  median   to   the  Sylvian   fissure   (posterior  limb).      Along  the 
Iv>  anterior  border  it  is  joined  by  the  three  frontal  convolutions  ;   and 

below  it  unites  with  the  moat  anterior  convolution  of  the  parietal 
lobe  round  the  lower  end  of  the  fissure  of  Rolando,  R. 
■ndthrM  Th*  three  longiludinat  frontal  convoluliom  are  much  subdivided 

iH^i"*'  *"''  blended,  and  are  separated  by  two  intervening  sulci.  They 
are  named  tupmor  ('),  middle  ('),  and  inferior  {')  :  they  communi- 
cate behind  by  secoiidaiy  gjri  with  the  ascending  frontal  {*),  the 
highest  having  often  tno  processes  ;  and  are  directed  forwards  ona 
outside  anotlicr  to  the  ontenor  extremity  of  the  hemisphere. 
Inftifor,  ^^  under  or  orbital  surface  of  the  frontal  lobe,  concave,  ia 

represented  in  tig  Gl  Near  the  inner  margin  is  a  sulcus,  the 
vlUi  mu-  olfactory,  lodging  the  olfactory  nerve  ;  and  internal  to  it  is  the 
•p"*^'  lower  end  of  the  marginal  convolution  ('').     External  to  the  sulcus 

lies  a  convolution,  \vliicli  is  pointed  beliind,  but  widened  and  sub- 
divided in  front,  and  encloses  smaller  gyri  and  sulci  within  its 
coil:  this  has  been  subdivided  into  three  parts,  an  inner  (*),  a 
posterior  ('),  and  an  external  ('). 
FOnrpule-  ^'  '^^  parietal  convolutions  (fig.  GO),  like  the  outer  frontal,  are 
tiilrouvolu-  four  in  number  ,  an  antenor,  or  ascending,  which  is  vertical  along 

the  fissure  of  Rolando,  and  three  directed  hack  from  it. 
drit,  or  U'  The  ascending  parietal  ('),  narrow  and  straight,  limits  behind  the 
"ndiig.  fissure  of  Rolando,  and  reaches  from  the  middle  line  to  the  hinder 
limh  of  the  Sylvian  fissure,  S.  Above,  it  runs  into  the  parietal 
lobule,  °';  and  below,  it  joins  the  ascending  frontal  round  the  lower 
end  of  the  fissure  of  llolando.  Behind  it  is  separated  &om  the 
other  gyri  of  the  parietal  lobe  by  a  sulcus,  /  P.° 

The  parietal  lobule  (")  appears  to  be  an  appendage  to  the  upper 

pallets         end  of  the  ascending  convolution,  and  ia  continued  bock  along  the 

lobule;         upper  margin   of   the  hemiaphere   as   far   na  the   parieto*occipital 

fissure.    Subdivided  on  the  surface  into  two  chief  parts  it  is  joined 

behind  to  the  occipital  lobe  by  the  small  annectant  gyrus  (a).    To 

its  outer  side  lies  the  upper  part  of  the  intraparietal  sulcus ;  and 

here  it  joins  usually  the  following  convolution,  A. 

third,  or  The  supra-marginal  convolution,  A,  lying  outside  and  below  the 

^^  '  •  The  iairaparielat  lulcut  (/  P,  fig.  00,  Turner),  ia  placed  betwesD  th» 
Bsceodiag  parietal  and  tbe  Bupm-marginal  coavolntion,  A.  Abore,  it  is 
directed  back.  n«ar  the  upper  part  o£  tlia  hemisphere,  aeparating  the  parietal 
lobule  (C)  and  the  lupni-inargiaal  conToIutioii,  A. 


OUTEE  CEBBBEAL  CONVOLUTIONS. 

preceding,  is  interposed  between  the  intraparietal  sulcus,  /  P,  and 
tlie  Sylvian  fissure  (outer  end).  Variable  in  shape  it  joins,  below, 
the  ascending  parietal  convolution  (') ;  it  may  communicate  above 
with  the  parietal  lobnle,  and  behind  with  the  following. 

The  angular  comolutum  ('),  veiy  complicated  and  not  well  defined,  lourth,  o 
is  placed  at  the  extremity  of  the  hinder  limb  of  the  Sylvian  fissure,  "«'*'*'■ 
and  is  composed  of  two  or 

three  pieces.     Above  it  is  the  I'*  81.* 

parietal  lobule ;  and  below, 
the  temporo-Bphenoidal  lobe 
which  it  joins.  In  front  lies 
the  supra-marginal  convolu- 
tion ;  and  behind,  the  occipital 
lobe,  with  which  it  blends  by 
the  small  annectant  gyrus  (b). 

e.  The  occipital  coavolutions 
(fig.  60)  are  small  and  very 
mnch  divided,  bo  that  their 
outline  is  uncertain.  They 
«re  three  m  nmnber,  lymg  one 
-«boTe  another,  and  separated 
by  sulci,  something  like  the 
frontal  gyn  at  the  opposite 
end  of  the  hemisphere 

Hie  upper  ('")  formmg 
part  of  the  margin  of  the 
longitudmal  fisgnre,  receives 
an  amiectant  gyms  from  the 
panetal  lobule 

The  middle  ("),  crossing 
outwards  the  hemisphere,  has 
two  annectant  gyri  to  other 
convolationa ;  one  (6)  joining 

it  above  to  the  angular  convolution,  and  onotlier  (r)  passing  to 
the  middle  temporo-sphenoidal  convolution. 

The  inferior  ('")  occupies  the  tip  of  the  hemisphere  between  the  andlower. 
iqiper  and  under  surfaces.    At  the  inner  end  it  is  continuous  with 
the  upper  gyrus ;  and  at  the  outer  end  with  the  inferior  temporo- 
•phenoidol  convolution  (')  by  an  annectant  gyrus  {d). 

d.  The  temporo-sphenoidal  cormolutiona  (lig.  60),  tliree  in  number.  Three  t«in. 
nm  from  above  down,  and  are  separated  from  one  another  by  two  Kuwjj  «m. 

mJci.  voIuUotu  ; 

The  superior  (J)  bounds  posteriorly  the  horizontal  limb  of  the  "Jv^- 
Sylvian  fissure.    At  the  upper  end  it  b  connected  by  a  gyrus  with 
the  angular  convolution. 

^le  middle  (')  is  separated  from  the  first  hy  tlie  parallel  sulcus  middle, 
(P).    Above,  it  blends  commonly  with  the  angular  convolution,  and 

*  Tttw  of  the  «rlntal  lobula  anit  the  central  lobe. — C.  IbIidJ  of  Beil  or 
median  lobe.  0.  Olfactorj  kuIciu.  2.  Internal;  3,  poaterior;  anil  6,  eitamal 
orbital  MavolatioD.     17.  Atarginol  conrolation  of  the  hemiiphere. 
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ig  connected  to  the  middle  occipital  convolution  by  an  annectant 
gyrus  (c). 

The  inferior  ('),  less  well  marked  than  the  other  two,  forms  part 
also  of  the  inner  surface  of  the  temporo-sphenoidal  lobe.  By  the 
upper  end  it  is  united  to  the  third  occipital  convolution  by  an 
annectant  gyrus  («?). 

The  parallel  sulcus  (P,  fig.  60),  named  from  its  position  to  the 
Sylvian  fissure,  extends  from  the  lower  end  of  the  temporo-sphe- 
noidal lobe  to  the  angular  convolution. 

e.  The  convolutions  of  the  central  lobe  (C,  fig.  61),  about  six  in 
number,  are  straight  for  the  most  part,  and  are  separated  by  shallow 
sulci :  tJiey  are  directed  upwards  from  apex  to  base  of  the  lobe. 
Tlie  posterior  gyri  are  the  longest  and  broadest ;  and  the  anterior 
joins  the  convolution  of  the  under  surface  of  the  orbital  lobule. 

B.  The  CONVOLUTIONS  on  the  inner  surface  of  the  hemisphere 
(fig.  62)  are  generally  well  defined  ;  but  some  being  so  long  as  to 
reach  beyond  the  extent  of  a  lobe,  the  arrangement  of  them  in  lobes 
cannot  be  followed,  as  on  the  exterior. 

Dissection.  Without  the  use  of  a  separate  hardened  hemisphere, 
the  parts  to  be  now  described  will  not  be  seen  satisfactorily.  If 
the  student  possesses  only  one  brain,  he  may  bring  into  view  much 
of  the  inner  surface  by  cutting  off  the  left  hemisphere  as  low  as 
tlie  white  corpus  callosum  in  the  median  fissure. 

Convolution  of  the  corpus  callosum,  gyrus  fomicatus  ('•),  is  long 
and  simple,  and  arches  round  the  body  from  wliich  it  takes  its  name. 
Beginning  at  the  base  of  the  brain  in  the  anterior  perforated  spot, 
it  bends  backwards  in  contact  with  the  corpus  callosum  (Cb/),  and 
below  the  back  of  that  body  blends  by  a  narrowed  part  with  the 
uncinate  convolution  (*')  of  the  temporo-sphenoidal  lobe.  Anteriorly 
a  sulcus  separates  it  from  the  following  convolution  ;  and  smaller 
gyri  often  connect  the  two  across  that  sulcus. 

The  marginal  convolution  (*^)  is  named  from  its  position  on  the 
edge  of  the  median  fissure.  Its  extent  is  rather  more  than  half  the 
length  of  the  hemisphere,  for  it  begins  in  front  at  the  anterior 
perforated  spot,  and  terminutes  near  the  back  of  the  corpus  callosum, 
just  behind  the  fissure  of  Rolando.  It  is  much  subdivided  both 
internally  and  externally ;  and  on  the  under  part  of  the  frontal  lobe 
(fig.  61)  it  lies  internal  to  the  olfactory  sulcus.  Between  it  and  the 
preceding  convolution  is  situate  the  calloso-marginal  sulcus  (i)  which 
marks  its  hinder  limit. 

The  calloso-marginal  sulcus  (t,  Huxley),  designated  from  its 
situation,  begins  in  front  below  the  corpus  callosum,  and  ends 
behind,  near  the  back  of  the  same  body,  by  ascending  to  the  edge 
of  the  hemisphere.  Smaller  gyri  uniting  the  two  bounding  convo- 
lutions, frequently  interrupt  it,  and  secondary  sulci  are  prolonged 
from  it  into  the  same  convolutions. 

The  quadrilateral  lobule  (")  reaches  from  the  marginal  convolu- 
tion in  front  to  the  parieto-occipital  fissure  behind.  It  is  much 
divided  by  sulci,  and  projects  above  to  the  edge  of  the  hemisphere  ; 
it  joins  below  the  gyrus  fomicatus. 


INKBE    CEEEBEAL    COS  VOLUTIONS. 

The  occipital  Icbule  (")  m  triangulHr  in  ahape,  with  the  base 
upwards,  ftt  the  margin  of  tlie  hemisphere.  MesBuring  about  an 
inch  and  a  half  in  depth,  it  hes  between  the  internal  parieto-occi- 
pital  fiBBore,  PO,  and  the  calcaiiue  sulcus  (J).  Sulci  running  from 
apex  to  base  divide  it  into  four  or  five  narrow  convolutions. 

Internal  perpendicular  or  parieto-occipital  JUiare  iPO,  tig.  62) 
separates  the  two  preceding  lobules.  Continuous  with  the  external 
finure  of  the  same  name,  it  opens  below  into  the  following. 

The  ealcariite  tulcus  I,  (Huntley)  is  directed  across  tlie  back  of 
the  henuBphere  below  the  level  of  the  corpus  callosum,  and  ends 
in  front  at  the  gyrus  fornicatus  ("},  whose  hinder   limit  it  marks. 

Pig.  82.' 


OccEnital 
lobatc. 


^t  rec^ves  above  the  internal  perpendicular  fissure ;  and  it  sinks 
^to  the  posterior  comn  of  the  lateral  ventricle,  forming  the 
eminence  of  the  hippocampus  minor. 

Internal  temporo-wphmoidal  ixntvolultom  (fig.  62)  are  two  in  Turo  tem- 
nomber,  viz.,  the  nndnate  and  dentate,  and  occupy  the  tentorial  SJSU™- 
«iir£ace  of  the  hemisphere.  toIqUdiu  -.. 

The  uncinate  or  hippoeampal  convolution  ('*),  is  prolonged  from  anclDJita  : 
the  posterior  end  of  the  hemisphere  nearly  to  the  tip  of  the  temporo- 
qd>«ioidBl  lobe.  It  is  somewhat  narrowed  in  the  middle,  where 
the  gyrus  fomicatns  blends  with  it  ;  and  is  enlarged  at  each  end, 
especially  at  the  posterior  where  it  is  subdivided  by  sulci.  Below 
it  is  >  long  curved  sulcus,  the  collateral  (n)  ;  and  above  it  are  the 
calcarine  (I),  and  the  dentate  sulcus  (m).  From  the  anterior 
extremity  a  narrow  part  ('*',  uncus)  is  prolonged  back  for  half  an 
inch  on  the  inner  mde,  like  a  hook. 

Below  the  oncinate  convolution  is  part  of  the  inferior  temporo- 
sphenoidal  convolution  O,  before  described,  which  forms  the  lower 


IT  face  of  thd  hemiaphere. — P.O.  In- 
tvaal  psiuto-ocdpibU  fismre.  Cal,  Corpas  CkllDsnm,  cut.  i,  callDso-iaargiiud 
Mleni ;  I,  ealeariiui  miens  ;  m,  dentate  nilcm  ;  n,  collateral  sulciu  ;  17,  mar. 
giaal  gjm  ;  IS,  eoDTalntian  of  corpni  calloanm  ;  18',  quadrilateral  lobule ; 

;•  gjim ;  l^i  crookst  or  hook  of  the  nncinale  grrus  ;  25,  oecipiUl 
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edge  of  the  temporo-sphenoidal  lobe,  appearing  more  largely  on  the 
inner  than  the  outer  face. 

The  collateral  sulcus  n,  (Huxley)  courses  along  the  lower  border 
of  the  uncinate  convolution ;  it  projects  into  the  inferior  comu  of 
the  lateral  ventricle,  and  gives  rise  to  the  prominence  of  the  emi- 
nentia  collateralis.  Secondary  sulci  emanate  from  it,  and  it  b  oft^i 
interrupted  by  cross  gyri. 

The  dentute  sulcus  m,  (Huxley)  is  the  deep  groove  at  the  upper 
edge  of  the  imcinate  convolution  (^•),  and  corresponds  with  the 
prominence  of  the  hippocampus  major  in  the  descending  comu  of 
the  lateral  ventricle.  Upwards  it  is  limited  by  the  corpus  callosnm 
(Cal)  and  downwards  it  intervenes  between  the  hook  and  the  body 
of  the  uncinate  convolution. 

In  the  dentate  sulcus  is  the  gray  substance  of  the  hemisphere, 
which  presents  a  notched  border  at  the  inner  edge  of  the  temporo- 
sphenoidal  lobe  ;  this  has  been  called  the  dentate  convolution^  and 
will  be  better  seen  in  a  subsequent  stage  of  the  dissection  of  the 
brain. 

Structure  of  the  convolutions.  Each  convolution  is  continuous 
with  the  interior  of  the  brain  on  the  one  side  (base)  ;  and  is  free 
on  the  surface  of  the  brain  on  the  other  side,  where  it  presents  a 
summit  and  lateral  parts.  On  a  cross  section  it  will  be  seen  to 
consist  externally  of  gray  cerebral  substance  as  a  cortical  layer, 
which  is  continued  from  one  eminence  to  another  over  the  surface 
of  the  hemisphere  ;  and  internally  it  is  composed  of  white  brain 
substance — ^the  medullary  part,  which  is  derived  from  the  fibrous 
mass  in  the  interior.  Tlie  cortical  layer  is  composed  of  two,  or  in 
some  parts  of  three  strata,  which  are  separated  by  their  interven- 
ing paler  layers;  and  an  outer  wliite  stratum,  which  covers  the 
surface,  is  most  marked  over  the  internal  and  lower  portions  of  the 
uncinate  convolution. 

Interior  of  the  Cerebrum.  The  cerebrum  consists  on  each  side 
of  a  dilated  part  or  hemisphere,  and  of  a  stalk  or  peduncle.  In 
the  interior  is  a  large  central  space,  wliich  is  subdivided  into  smaller 
hollows  or  ventricles  by  the  before-mentioned  connecting  pieces. 
And  the  whole,  except  the  peduncle,  is  surrounded  by  a  convoluted 
crust. 

In  conducting  the  dissection  of  the  cerebrum,  the  student  will 
learn  the  form  and  situation  of  the  several  constituent  parts,  and 
the  connections  between  these  by  means  of  fibres. 

Dissection.  Supposing  both  hemispheres  entire,  the  left  is  to  be 
cut  off  to  the  level  of  the  convolution  of  the  corpus  callosum. 
When  this  has  been  done,  the  surface  displays  a  white  central  mass 
of  an  oval  shape  (centrum  ovale  minus),  which  sends  processes  into 
the  several  convolutions.  In  a  fresh  brain  this  surface  would  be 
studded  with  drops  of  blood  escaping  from  the  divided  vessels. 

Next,  the  convolution  of  the  corpus  callosum  is  to  be  divided 
about  the  middle,  and  the  two  pieces  are  to  be  thrown  backwards 
and  forwards.  Under  it  lies  a  tliin  narrow  band,  the  covered  band 
of  Heil,  which  bends  down  before  and  behind  the  corpus  callosum. 
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Hie  same  steps  of  the  dissection  are  to  be  taken  on  the  opposite  Same  on 
side  ;  and  the  tops  of  the  hemispheres  being  removed  to  the  level  ^         ' 
of  the  corpus  callosum,  the  transverse  fibres  of  that  body  are  to  be 
defined  as  they  radiate  to  the  convolutions. 

Now  a  much  larger  white  surface  comes  into  view  (larger  oval  Centrum 
centre),  which  has  been  named  centrum  ovale,  Vieussens  ;  and  the  ^  dw^.*^ 
white  mass  in  each  hemisphere  is  seen  to  be  continuous,  across  the 
middle  line,  through  the  corpus  callosum. 

The  carpus  callosum  reaches  from  the  one  half  of  the  cerebrum  Corpus 
to  the  other,  and  forms  the  roof  of  a  space  (lateral  ventricle)  in  ®*"°**^°** 
each  hemisphere.     Between  the  halves  of  the  brain,  where  it  occu- 
pies the  longitudinal  fissure,  it  is  of  small  extent,  being  about  four 
inches  in  length,  and  somewhat  arched  from  before  backwards.    It  situation 
is  narrower  in  front  than  behind,  and  extends  nearer  to  the  anterior  *°*  '**"°* 
than  the  posterior  part  of  the  cerebrum. 

In  front  the  corpus  callosum  is  bent  to  the  base  of  the  brain  ^^^•Jjj'j 
(fig.  69,  n),  as  before  described  (p.  201)  ;  and  behind  it  ends  in  a  SSm. 
tiiick  roll,  which  is  connected  with  the  subjacent  fornix. 

On  the  upper  surface  the  fibres  are  directed  from  the  hemispheres  ^PJ^ 
to  the  middle  line, — ^the  middle  being  transverse,  but  those  from  ""^^ 
the  anterior  and  posterior  parts  oblique.    Along  the  centre  is  a  ridge  trantveiM 
or  raph^,  and  close  to  it  are  two  or  more  slight  longitudinal  white  Sinal  SSw.' 
lines  (nerves  of  Lancisi).    Still  further  out  may  be  seen  other 
longitudinal  lines  (covered  band,)  beneath  the  convolution  of  the 
corpus  callosum,  if  all  of  them  have  not  been  taken  away  in  the 
removal  of  that  convolution.     The  longitudinal  fibres  in  the  middle 
line  are  continued  downwards  in  front,  and  joining  the  covered 
band  or  fillet  are  continued  to  the  anterior  perforated  spot. 

DinecHon.  In  order  to  see  the  thickness  of  the  corpus  callosum,  Dissection. 
and  to  bring  into  view  the  parts  in  contact  with  its  under  surface, 
a  cat  is  to  be  made  through  it  on  the  right  side  about  half  an  inch 
from  the  central  ridge  ;  and  this  is  to  be  extended  forwards  and 
backwards,  as  far  as  the  limits  of  the  underlying  ventricle.  Whilst 
cutting  through  the  corpus  callosum,  the  student  may  observe  that 
a  thin  membraniform  structure  lines  its  under  surface. 

The  corpus  callosum  is  thicker  at  each  end  than  at  the  centre,  in  is  thickest 
consequence  of  a  greater  number  of  fibres  being  collected  from  the  **  ^***  *^^* 
cerebrum  ;  and  the  posterior  part  is  the  thickest  of  all.    Connected  Under  part. 
with  its  under  surface  along  the  middle  is  the  septum  lucidum  or 
partition  between  the  ventricles  (fig.  63,  6),  and  still  posterior  to 
that  is  the  fornix. 

This  body  is  the  chief  commissural  part  of  the  halves  of  the  Use. 
brain,  and  reaches  laterally  even  to  the  convolutions,  but  its  fibres 
are  not  distinct  far  in  the  hemisphere. 

Dissection.  The  left  lateral  ventricle  is  to  be  now  opened  in  the  Dissection. 
same  way  as  the  right ;  and  to  prepare  for  the  examination  of  the 
carity  on  the  right  side,  as  much  of  the  corpus  callosum  as  forms 
the  roof  of  the  space  is  to  be  removed.  A  part  of  the  ventricle 
extends  down  in  the  temporo-sphenoidal  lobe  towards  the  base  of 
the  brain ;  and  to  open  it,  a  cut  is  to  be  carried  outwards  and 

p 


I  * 


210 


DISSECTION    OF    THE   BRAIN. 


Five  ven- 
tricles are  in 
the  braiu. 


l^ateral 
ventricle. 


Shape  and 
])osition ; 


three 
comua. 


Consists  of 
two  parts. 


One  Is 
horiiontaL 

Its  roof : 

floor, 

and  bodies 
along  it 


Median 
boundary. 


Aperture 

between 

two. 


downwards,  through  the  substance  of  the  hemisphere,  along  tho 
course  of  the  hollow.     (See  fig.  63.) 

Ventricles  of  the  brain. — ^The  ventricular  spaces  m  the  interior 
of  the  cerebrum  are  derived  from  the  subdivision  of  a  large  central 
hollow,  and  are  five  in  number.  One  (lateral)  is  contained  in  each 
hemisphere  ;  and  these  constitute  the  first  and  second.  The  third 
occupies  the  middle  line  of  the  brain  near  the  under  surface ;  and 
the  small  fifth  is  included  in  the  partition  between  the  lateral  ven- 
tricles. The  fourth  is  situate  between  the  cerebellum  and  the 
posterior  surface  of  the  medulla  oblongata  and  pons. 

The  lateral  ventricles  (fig.  63)  are  two  in  number,  one  in  each 
hemisphere  ;  they  are  separated  incompletely  in  the  middle  line  by 
a  septum,  as  they  communicate  by  an  aperture  below  that  parti- 
tion. The  interior  is  lined  by  a  thin  stratum  of  areolar  tissue 
covered  by  nucleated  epithelium  (the  ependyma  ventriculorum), 
with  cilia  at  some  spots. 

Each  is  a  narrow  interval,  wliich  reaches  into  the  anterior,  pos- 
terior, and  middle  regions  of  the  coiTcsponding  hemisphere.  Its 
central  part  (body)  is  almost  straight,  but  the  extremities  (comua) 
are  curved.  Thus  there  are  three  comua  in  each,  which  have  tlie 
following  disposition  : — The  anterior  is  directed  outwards  from  its 
fellow  in  the  other  hemisphere.  The  posterior  or  the  digital  cavity 
is  much  smaller  in  size,  and  is  bent  inwards  in  the  occipital  lobe 
towards  the  one  of  the  opposite  side.  And  the  inferior  comu, 
beginning  opposite  the  posterior  fold  of  the  corpus  callosum  (a), 
descends  in  a  curved  direction  in  the  temporo-sphenoidal  lobe, 
with  the  concavity  of  the  bend  turned  inwards. 

For  the  purpose  of  examining  its  boundaries,  the  ventricle  may 
be  divided  into  an  upper  or  horizontal,  and  a  lower  or  descending 
part. 

The  upper  or  horizontal  poi*tion  reaches  from  the  frontal  to  the 
occipital  lobe,  and  is  shaped  like  the  Italic  letter/. 

The  roof  is  formed  by  the  corpus  callosum.  The  floor  b  irregular 
in  outline,  and  presents  from  before  backwards  the  following 
objects  : — first,  a  small  piece  of  the  under  part  of  the  corpus  callo- 
sum ;  next,  a  large,  gray  body,  the  corpus  striatum  («) ;  behind 
this,  the  large  white  projection,  named  optic  thalamus  (g) ;  and 
between  the  two  last  bodies  is  a  white  band  (/),  taenia  aemicir- 
cularis.  On  the  surface  of  the  optic  thalamus  is  a  vascular  fold  of 
the  pia  mater  (A), — the  plexus  choroides,  together  with  the  thin 
white  half  of  the  fornix  (c).  Close  behind  the  thalamus  is  the 
beginning  of  a  projection  (hippocampus  major)  (e),  in  the  floor  of 
the  descending  part  of  the  lateral  ventricle ;  and  in  the  posterior 
comu  is  an  elongated  eminence,  tlie  hippocampus  minor  (i). 

The  inner  boundary  (septum  ventriculomni)  is  a  tliin  layer  which 
is  sometimes  named  septum  lucidum  (fig.  63,  b).  Its  extent  corre- 
sponds with  the  central  part  of  the  corpus  callosum.  Below  it  and 
the  fornix,  opposite  the  front  of  the  optic  thalamus,  is  the  aper- 
ture of  communication  (foramen  of  Monro)  between  the  two  lateral 
ventricles. 
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The  lower  or  descending  pnrt  of  tlie  ventricle  winds  beaeath  tlie  ThedHccnii- 
optic  thnlamus,  and  forms  a  curve  like  tho  half-bent  fore  finger.  '"Bi*"- 
The  roof  is  formed  by  the  optic  tbalamuB  and  tlie  contiguous  part 
ot  the  hemisphere.    In  tho  floor  is  a  large  curved,  convex  eminence,        ' 
oomewhat  indented  at  the  end, — the  hippocampus  major  (/)  ;  and 
along  its  concave  margin  is  a  thin  white  band — taenia  {d),  which  is 
proloDged  from   the  fornix.     External    to  the   projection  of  the  J^itT'^ 

Fig.  63.' 


liFpocimpuB  is  onothcr  white  eniiticnci.',  the  cmiiientia  collateraliH 
ft),  which  tapers  from  above  down.  In  this  part  of  the  ventricle 
ii  the  vascular  fringe  of  the  plexus  choroides. 

Hm  i^lum  luciduia  (fig.  63,  b),  or  the  thin  slnicturc  between  the  Svphiiu 
'•toll  ventricles,  is  translucent,  and  hangs  vertically  in  the  middle  ''"'^'"" 
W  tloDg  the   anterior  two  thirds  of   the  corpus  callosum.     It  is  i-oalUon, 
•"newliat  triangular  in  form,  with  the  larger  part  turned  forwarda,  fon„_ 
«nl  the  pointed  extremity  hnclcwards.    Its  surfneeH  look  to  the  iiirf»ce», 

*  Bew  ot  the  tatonl  Tentrioles :  on  the  left  aide  th«  descending  como  h 
W  gf«a.  (From  acwt  in  the  museum  oE  UnirerBitj  Callage,  London.)  n. 
■•MiM  of  tha  eoipui  nUoaitai.  b.  Septum  lucidum,  sncloaing  th«  uooll 
4M  rf  the  tiUi  Tontriele.  c.  Fornix,  d.  Poiterior  cms  or  tnuia  of  tha 
tai.  e.  CMpo*  drntum.  /.  Taiai&  iwmicirculu-ii.  ff.  Optic  thalamnx. 
*■  ftnwiil  plezm.  i.  Hippoampai  minor,  i.  Eminentik  collat«niIis. 
*•  Rv|t(iBpai  major,    c.  Digital  foan, 
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downwards,  through  the  substance  of  the  hemisphere,  along  tli 
course  of  the  hollow.     (See  fig.  63.) 

Ventricles  of  the  brain. — ^Tlie  ventricular  spaces  in  the  interic 
of  the  cerebrum  are  derived  from  the  subdivision  of  a  large  centn 
hollow,  and  are  five  in  number.  One  (lateral)  is  contained  in  eac 
hemisphere  ;  and  these  constitute  the  first  and  second.  The  thii 
occupies  the  middle  line  of  the  brain  near  the  under  surface ;  an 
the  small  fifth  is  included  in  the  partition  between  the  lateral  vei 
tricles.  The  fourth  is  situate  between  the  cerebellum  and  tl 
posterior  surface  of  the  medulla  oblongata  and  pons. 

The  lateral  ventricles  (fig.  63)  are  two  in  number,  one  in  eac 
hemisphere ;  they  are  separated  incompletely  in  the  middle  line  b 
a  septum,  as  they  communicate  by  an  aperture  below  that  part 
tion.  The  interior  is  lined  by  a  tliin  stratum  of  areolar  tissi 
covered  by  nucleated  epithelium  (the  ependyma  ventriculonim 
with  ciKa  at  some  spots. 

Each  is  a  narrow  interval,  wliich  reaches  into  the  anterior,  po 
terior,  and  middle  regions  of  the  corresponding  hemisphere.  I 
central  part  (body)  is  almost  straight,  but  the  extremities  (comui 
are  curved.  Tims  there  are  three  comua  in  each,  which  have  tl 
following  disposition  : — The  anterior  is  directed  outwards  from  i 
fellow  in  the  other  hemisphere.  The  posterior  or  the  digital  cavil 
is  much  smaller  in  size,  and  is  bent  inwards  in  the  occipital  lol 
towards  the  one  of  the  opposite  side.  And  the  inferior  com 
beginning  opposite  the  posterior  fold  of  the  corpus  callosum  (a 
descends  in  a  curved  direction  in  the  temporo-sphenoidal  lob 
with  the  concavity  of  the  bend  turned  inwards. 

For  the  pm-pose  of  examining  its  boundaries,  tlie  ventricle  mi 
be  divided  into  an  upper  or  horizontal,  and  a  lower  or  descendin 
part. 

The  upper  or  horizontal  portion  reaches  from  the  frontal  to  ti 
occipital  lobe,  and  is  shaped  like  the  Italic  letter/. 

The  roof  is  formed  by  the  corpus  callosum.  The  floor  is  irreguli 
in  outline,  and  presents  from  before  backwards  the  foUowin 
objects  : — first,  a  small  piece  of  the  under  part  of  the  corpus  call< 
sum ;  next,  a  large,  gray  body,  the  corpus  striatum  (e) ;  behin 
this,  the  large  white  projection,  named  optic  thalamus  (g)  ;  an 
between  the  two  last  bodies  b  a  white  band  (/),  Uenia  semid: 
cularis.  On  the  surface  of  the  optic  thalamus  is  a  vascular  fold  < 
the  pia  mater  (A), — the  plexus  choroides,  together  with  the  thi 
white  half  of  the  fornix  (c).  Close  behind  the  thalamus  is  tl 
beginning  of  a  projection  (hippocampus  major)  (e),  in  the  floor  ( 
the  descending  part  of  the  lateral  ventricle ;  and  in  the  posteri( 
comu  is  an  elongated  eminence,  the  hippocampus  minor  (t). 

The  inner  boundary  (septum  ventriculonim)  is  a  tliin  layer  whic 
is  sometimes  named  septum  lucidum  (fig.  G3,  b).  Its  extent  com 
sponds  with  the  central  part  of  the  corpus  callosum.  Below  it  ao 
the  fornix,  opposite  the  front  of  the  optic  thalamus,  is  the  ape 
ture  of  communication  (foramen  of  Monro)  between  the  two  later 
ventricles. 
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mg  the  body  of  the  fornix,  is  continued  as  a  distinct  piece  to  the 
uncinate  convolution. 

The  foramen  of  Monro  is  the  interval  beneath  the  anterior  part  TUiapcr- 
«f  the  fornix,  which  opens  on  each  side  by  a  slit  between  the  edge  lateral 
of  the  fornix  and  the  optic  thalamus.    In  it  the  plexus  choroides  ventrkleg. 
hes;  and  through  it  the  lateral  ventricles  communicate  with  one 
another  and  with  the  third  ventricle. 

Floor  op  the  Lateral  Ventricle. — ^The  student  may  leave  un-  in  fl<H»  <rf 
touched,  for  the  present,  the  membrane  on  which  the  fornix  rests ;  tride  l/***" 
4md  proceed  to  examine,  on  the  right  side,  the  different  bodies  which 
have  been  enumerated  as  constituting   the  floor  of   the  lateral 
yentricle. 

Hie  corpus  $iriatum  (superior  ganglion  of  the  cerebrum)  (fig.  63,  f^^  ^^^ 
€,)  18  the  large  gray  body  in  the  front  of  the  lateral  ventricle.    It 
is  placed  opposite  the  island  of  Reil  in  the  fissure  of  Sylvius  ;  and 
it  has  received  its  name  from  the  striated  appearance  of  a  vertical 
section. 

Dissection.  To  see  the  composition  of  the  corpus  striatum,  the  pisieetion 
student  should  slice  ofE  obUquely  the  upper  and  outer  part  until  tore. 
certain  white  fibres  crossing  it  obliquely  from  within  outwards  are 
leached.    Hie  knife  should  then  be  carried  through  this  layer  of 
vhite  fibres  until  another  mass  of  gray  substance,  similar  to  the 
fint,  is  arrived  at. 

The  striate  body  is  a  pyrif  orm  mass  of  gray  matter  of  consider-  its  fonn, 
«Ue  thickness,  which  is  siurounded  by  the  white  substance  of  the 
bemisphere,  except  where  it  projects  into  the  lateral  ventricle.    Its  and 
position  18  obHque  with  respect  to  the  middle  line  of  the  brain,  for  P***"®** » 
the  anterior  part  is  near  the  septum  of  the  ventricles,  whilst  the  ta^vided 
poateiior  is  external  to   the  optic  thalamus.    By  means  of  the  parte  i^ 
inciaion  in  the  corpus  striatum,  white  fibres  can  be  seen  to  be  ^^*®  flbree. 
directed  through  it  in  such  a  way  as  to  divide  the  gray  matter  into 
two  ptitB,  one  being  situate  in   the  ventricle  (intra-ventricular) 
above  the  white  fibres,  and  the  other  outside  the  ventricular  space 
{extrarventricular),  below  these  fibres. 

The  intra-ventricular  piece  (nucleus  caudatus)  is  shaped  like  a  .^^P*'^ 
^  and  projects  into  the  floor  of  the  ventricle.    The  end,  directed  Tentride^ 
^onrards,  is  large  and  rounded ;  whilst  the  opposite  end  is  thin  and 
pointedf  and  is  continued  backwards,  outside  the  optic  thalamus,  to 
^  nsi  of  the  descending  comu  of  the  lateral  ventricle.    Numerous 
vcns  cover  this  part  of  the  corpus  striatum. 

He  sxtra-^ventricular  part  (nucleus  lenticularis)  will  be  better  seen,  the  other 
•fterwards,  by  sections  made  from  the  outer  side  or  from  below.  ^^^* 
^  11  oval  in  form,  but  does  not  reach  so  far  back  as  the  other,  and 
ii  bonnded  an&riorly  by  a  white  capsule  ;  through  it  the  anterior 
^oaodisare  of  the  brain  passes  very  obliquely,  as  a  subsequent 
^■Bectkm  wiU  show. 

The  Uema  senUcircularis  (fig.  63,  /)  is  a  thin  and  narrow  white  Taenia  semi- 
biad  «f  koigitadinal  fibres,  which  lies  between  the  corpus  striatum 
^  te  epiic  thalamus.    In  front  this  band  becomes  broader  and 
te  {dUar  of  the  foniix ;  and  behind  it  ia  oontinued,  %\oti|^ 
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lateral  ventricles.  The  upper  border  is  attached  altogether  to  the 
under  surface  of  the  corpus  callosum  ;  and  the  lower  border  » 
joined  in  part  to  the  fornix  (c),  but  in  front  of  that  body  it  ia 
inserted  into  the  under  or  prolonged  portion  (rostrum)  of  the 
corpus  callosum.  The  septum  consists  of  two  layers,  which  enclose 
a  space — the  fifth  ventricle ;  and  each  layer  is  formed  of  white 
substance,  with  an  external  coating  of  gray  matter. 

Dissection.  The  space  of  the  fifth  ventricle  will  come  into  view 
by  cutting  through  the  part  of  the  corpus  callosum  which  remains 
in  the  middle  line,  and  by  detaching  the  anterior  half  from  the 
septum  lucidum,  and  raising  it.    (See  fig.  63.) 

The  ventricle  qf  the  septum,  or  the  fifth  ventricle,  is  a  triangular 
space  in  the  fore  part  of  the  ventricular  partition,  where  the  depth 
is  greatest.  Like  the  septum  containing  it,  its  largest  part  is  in 
front.  Its  stnface  has  sm  epithelial  covering  like  that  in  the  lateral 
ventricles.  In  the  adult  it  is  closed ;  but  in  the  fetus  it  opens- 
inferiorly  into  the  third  ventricle  between  the  pillars  of  the  fornix. 

Dissection,  The  fornix  is  to  be  next  examined.    To  lay  bare  thii 
body  the  posterior  part  of  the  corpus  callosum  should  be  detached  __ 
with  care  from  it,  and  thrown  badkwards ;  and  the  septum  lucidun^ 
should  also  be  removed  from  its  upper  surface. 

Tlie/omw;,  or  arch  (fig.  63,  c),  is  a  thin  white  horizontal  stratuns 
beneath  the  corpus  callosum,  which,  projecting  on  each  side  into 
the  lateral  ventricle,  forms  part  of  ttie  floor  of  that  cavity.    Its 
central  part  or  body  is  triangular  in  shape,  with  the  base  turned 
backwards  ;   and  it  is  continuous  with  the  rest  of  the  brain  by 
processes  or  crura  before  and  behind. 

To  the  upper  surface  of  the  body,  along  the  middle  line,  the 
septum  lucidum  is  attached.  Each  border  is  free  in  the  corres- 
ponding lateral  ventricle,  where  it  rests  on  the  optic  thalamus  ; 
and  along  it  lies  the  choroid  plexus.  At  its  posterior  part  it  joins 
the  corpus  callosum  in  the  middle  line,  whilst  on  each  side  it  sends 
off  a  small  riband-like  band — taenia  hippocampi  (cQ,  along  the 
concave  margin  of  the  hippocampus  major.  At  the  anterior  part 
it  is  arched  over  the  foramen  of  Monro,  opposite  the  front  of  the 
optic  thalamus,  and  ends  likewise  in  two  processes  or  crura,  which 
will  be  afterwards  followed  to  the  corpora  albicantia  and  the  optic 
thalami  (p.  218). 

If  the  fornix  be  cut  across  near  its  front,  the  foramen  of  Monro 
will  be  opened,  and  the  descending  anterior  pillars  will  be  seen 
(fig.  64).  Wlien  the  posterior  part  is  raised,  it  ^vill  be  found  to  be 
supported  on  a  process  of  the  pia  mater,  named  velum  interpositum. 
And  near  its  base  (on  the  under  aspect)  between  the  two  ofkets  of 
the  taeniao  hippocampi,  is  a  triangular  surface,  which  is  marked  by 
transverse  lines :  the  part  which  is  so  defined  has  been  called  the 
lyra  (fig.  64). 

Tlie  fornix  may  be  described  as  consisting  of  two  bands,  right 
and  left,  which  are  united  for  a  certain  distance  in  the  central  part 
or  body.  According  to  this  view  each  band,  commencing  in  the 
optic  thalamus,  passes  over  the  foramen  of  Monro,  and  after  form* 
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ing  the  body  of  the  fornix,  is  continued  as  a  distinct  piece  to  the 
iincinate  convolution. 

The  forcunen  of  Monro  is  the  interval  beneath  the  anterior  part  Thisaper- 
of  the  fornix,  which  opens  on  each  side  by  a  slit  between  the  eidge  lateral 
of  the  fornix  and  the  optic  thalamus.    In  it  the  plexus  choroides  ventricleg. 
lies;  and  through  it  the  lateral  ventricles  communicate  with  one 
•another  and  with  the  third  ventricle. 

Floor  op  the  Lateral  Ventricle. — ^The  student  may  leave  un-  in  floor  of 
touched,  for  the  present,  the  membrane  on  which  the  fornix  rests ;  tride  is 
^d  proceed  to  examine,  on  the  right  side,  the  difEerent  bodies  which 
iiaye  been  enumerated  as  constituting   the  floor  of  the  lateral 
Ventricle. 

The  corpus  striatum  (superior  ganglion  of  the  cerebrum)  (fig.  63,  f**]!**^^ 
€,)  18  the  large  gray  body  in  the  front  of  the  lateral  ventricle.    It 
ia  placed  opposite  the  island  of  Reil  in  the  fissure  of  Sylvius ;  and 
it  has  received  its  name  from  the  striated  appearance  of  a  vertical 
Section. 

IHssectian,  To  see  the  composition  of  the  corpus  striatum,  the  P*"*^**?** 
student  should  slice  off  obUquely  the  upper  and  outer  part  until  tore. 


white  fibres  crossing  it  obliquely  from  within  outwards  are 
-^'cached.  The  knife  should  then  be  carried  through  this  layer  of 
"^jvhite  fibres  until  another  mass  of  gray  substance,  similar  to  the 
^rst,  is  arrived  at. 

The  striate  body  is  a  pyrif orm  mass  of  gray  matter  of  consider-  Its  fonn, 
'=^d>le  thickness,  which  is  surrounded  by  the  white  substance  of  the 
^liemisphere,  except  where  it  projects  into  the  lateral  ventricle.    Its  and 
2>08ition  is  obHque  with  respect  to  the  middle  line  of  the  brain,  for  P***"****  * 
4he  anterior  part  is  near  the  septum  of  the  ventricles,  whilst  the  i«^vided 
posterior  is  external  to   the  optic  thalamus.    By  means  of  the  parte  i^ 
incision  in  the  corpus  striatum,  white  fibres  can  be  seen  to  be  ^^*®  fibres. 
directed  through  it  in  such  a  way  as  to  divide  the  gray  matter  into 
two  parts,  one  being  situate  in   the  ventricle  (intra-ventricular) 
above  the  white  fibres,  and  the  other  outside  the  ventricular  space 
^extra-ventricular),  below  these  fibres. 

The  inira-ventricular  piece  (nucleus  caudatus)  is  shaped  like  a  One  port 
kite,  and  projects  into  the  floor  of  the  ventricle.    The  end,  directed  ventricle, 
forwards,  is  large  and  rounded ;  whilst  the  opposite  end  is  thin  and 
pointed,  and  is  continued  backwards,  outside  the  optic  thalamus,  to 
the  roof  of  the  descending  comu  of  the  lateral  ventricle.    Numerous 
Teina  cover  this  part  of  the  corpus  striatum. 

The  extroHveniricular  part  (nucleus  lenticularis)  will  be  better  seen,  the  other 
afterwards,  by  sections  made  from  the  outer  side  or  from  below.  ea?it7. 
It  is  oval  in  form,  but  does  not  reach  so  far  back  as  the  other,  and 
is  bounded  tnferiorly  by  a  white  capsule ;  through  it  the  anterior 
<x>nuni88ure  of  the  brain  passes  very  obliquely,  as  a  subsequent 
•diflsectioB  will  show. 

Tlie  tema  senudrcularis  (fig.  63,  /)  is  a  thin  and  narrow  white  Taenia  semi- 
iMoid  4if  loqgitadinal  fibres,  which  lies  between  the  corpus  striatum 
mnd  the  optic  thalamus.    In  front  this  band  becomes  broader  and 
juam  HbB  {dllir  of  the  foniix ;  and  behind  it  is  continued,  along 
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with  the  pointed  end  of  the  corpus  striatum,  into  the  white  sub- 
stance of  the  roof  of  the  descending  comu  of  the  lateral  ventricle. 
Superficial  to  the  anterior  part  of  the  taenia  is  a  yellowish  semi- 
transparent  layer  (lamina  cornea)  ;  and  beneath  this  pass  some 
small  veins  from  the  corpus  striatum,  in  their  course  to  the  veina> 
of  Galen. 

The  optic  tlmlamua  is  only  partly  laid  bare  in  this  stage  of  the 
dissection,  and  its  examination  may  be  omitted  till  the  third  ven- 
tricle has  been  learnt. 

The  hippocampus  minor  (calcar  avis)  resembles  a  cock's  spur  (fig. 
63,  t),  as  it  lies  in  the  posterior  comu  of  the  ventricle.  It  is 
pointed  at  its  posterior  extremity,  and  is  covered  on  the  free  surface 
by  a  medullary  layer  continuous  with  the  corpus  callosum.  When 
it  is  cut  across  a  gray  stratum  will  be  foimd  beneath  the  white  r 
and  the  eminence  itself  will  be  seen  to  be  produced  by  the  exten- 
sion inwards  of  the  calcarine  sulcus  at  the  inner  surface  of  the 
hemisphere  (p.  207). 

The  hippocampus  major  (fig.  63,  V)  is  the  curved  projection  in 
the  floor  of  the  descending  comu  of  the  lateral  ventricle.  Convex: 
on  the  surface  that  looks  to  the  cavity,  this  body  is  curved  in  the 
same  direction  as  the  conm,  and  has  its  concavity  turned  inwards.. 
The  anterior  extremity  is  the  largest,  and  presents  two  or  three 
indentations,  which  give  it  the  appearance  of  the  foot  of  a  feline 
animal ;  it  is  named  pes  liippocampi. 

Along  the  inner  or  concave  margin  is  the  small  band  or  taenia  (dy 
that  is  prolonged  from  the  fornix  ;  it  ends  below  by  joining  the 
small  recurved  part  of  the  uncinate  convolution. 

Dissection.  To  examine  more  fully  the  hippocampus,  the  parts 
of  the  corpus  callosum  and  fornix,  which  remain  in  the  middle  line, 
should  be  divided  longitudinally,  and  the  posterior  part  of  the 
right  hemisphere  should  be  drawn  away  from  the  rest  of  the  brain. 
When  the  pia  mater  has  been  removed  from  the  inner  side  of  the 
hippocampus,  and  this  projection  has  been  cut  across,  its  structure 
will  be  manifest. 

The  hippocampus  is  covered  on  the  ventricular  surface  by  a 
medullary  layer,  with  which  tlie  taenia  or  the  band  of  the  fornix 
blends.  On  its  opposite  surface  is  the  hollow  of  the  dentate  sulcus 
on  the  exterior  of  the  brain,  which  is  filled  with  gray  substance. 
Along  the  free  margin  of  the  hippocampus  the  gray  matter  projects 
in  the  form  of  a  notched  ridge,  the  lamina  dentata :  this  is  external 
to  the  cavity  of  the  ventricle,  beneath  the  tasnia,  and  has  been 
named  the  dentate  convolution  (p.  208). 

Transverse  fissure  of  the  cerebrum,  Bjr  drawing  the  separated 
right  hemisphere  away  from  the  cms  cerebri  and  the  optic  thala- 
mus, and  replacing  it,  the  dissector  will  comprehend  the  position, 
and  the  boundaries  of  the  great  cleft  at  the  posterior  part  of  the 
brain. 

This  fissure  lies  beneath  the  fornix,  and  opens  into  the  lateral 
ventricle,  on  each  side,  along  the  edge  of  the  fornix,  from  the  fora* 
men  of  Monro  to  the  extremity  of  the  descending  coma.    The  part 


VELUM    INTEBPOSITCM. 


ns 


of  the  slit  entenog  the  lateral  i  entncle  :b  bounded  by  the  edge  of  ^^'^°'*" 
the  fomix  on  the  ooe  ade   and  by  the  optic  thalamus  and  craa  bnin. 
cerebri  on  the  other      A  piece  of  pia  matpr  projects  into  the  trans-  pin  duUt 
Terwe  fiBsnre,  forming  s  horizontal  central  piece   velum  mterpom- *" 
tnm,  beneath  the  fornix  (hg   64  ')   and  thinner  lateral  pieces  with 
tenninal  fringes  in  the  lateral  ventricles  (/)      But  the  alit  through 
which  the  membrane    entem  the  ventricle  is  closed  by   the  Iniing 
stnictiire  of  that  cavity  being  contmued  on  the  intruded  part. 


Parts  is  thb  Middle  List  <t  CtHUJEiM     The  student  "^  •"^'*' SjShu"!^" 
to  retam  to  the  exatnmation  of  the  parts  m  the  centre  of  the  brain,  the  bnin. 
Tix.  the  fold  of  pia  mater  and  its  vessels  with  the  third  ventricle. 
At  the  same  time  the  optic  tlialamus  is  to  be  seen 

Ite  vtJum  mterpontum   (fig   64   g)  is  tho   central  part   of   tliej'^™t'w 
fold  of  |ua  mater  entenng  the  great  transverse  fissure      Triangular  mitcr, 
in  abape,  it  has  the   same   extent   as  the  body  of  the  fornix,  and 
Radiea  in  front  to  the  foramen  of  Monro      The  upper  aorface  ia  in 

*  SsMmd  Ti«w  of  the  dinection  of  the  brain  tha  fornix  being  ent  UHongh 
ia  front  and  lausd.  (Pram  a  cast  in  tbe  Mnssum  of  Dnivotsitj  Collegfl, 
L^idan.)  a.  Fornix  b  Hippocampn^  major  c  ll^nia  hippocampi,  or 
hiifarfUM  nf  tbn  fnrniT  it  Coipog  stnatam  e.  Optic  tfaalamoa.  /.  CtuKoid 
pitxoa.     g.  Tdsm  mterpantnm 
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contact  with  the  fornix,  to  which  it  supplies  vessels.  And  the 
lower  surface,  looking  to  the  third  ventricle,  covers  the  pineal  body, 
is  over  third  &nd  a  part  of  each  optic  thalamus  :  underneath  it  in  the  middle 
ventricle;  li^g  ^q  the  two  choroid  plexuses  of  the  third  ventricle.  Along 
ontts  lateral  ^^^^  gj^j^  jg  another  vascular  roll  of  the  membrane  (choroid  plexus), 
is  the  cho-  The  choroid  plexus  of  the  lateral  ventricle  (fig.  64,  /)  is  the 
"?^P^«^"^  red,  somewhat  rounded,  and  fringed  margin  of  the  piece  of  pia 
mater  in  the  interior  of  the  lateral  ventricle,  which  extends  from 
the  foramen  of  Monro  to  the  extremity  of  the  descending  comu. 
Its  lower  end  is  larger  than  the  upper.  On  its  surface  the  choroid 
plexus  is  villous;  and  the  villi,  minutely  subdivided,  are  covered 
by  flattened  nucleated  epithelium,  vdth  fat  granules  and  pigment 
in  the  cells.^ 

Vessels  of  the  velum.  Small  arteries  have  been  already  traced  to 
the  velum  and  the  choroid  plexus  from  the  cerebral  and  cerebellar 
arteries  (p.  182)  :  they  are  three  on  each  side,  and  supply  the  sur- 
rounding cerebral  substance.  The  veins  of  the  choroid  plexus  re- 
ceive branches  from  the  ventricle,  and  end  in  the  following. 

Veins  of  Galen,  Along  the  centre  of  the  velum  are  placed  two 
large  veins  with  this  name  ;  they  begin  at  the  foramen  of  Monro, 
by  the  imion  of  branches  from  the  corpus  striatum  and  the  choroid 
plexus.  Lying  side  by  side  in  the  membrane  they  are  usually 
united  into  one  at  the  posterior  part  of  the  velum ;  and  by  this 
they  join  the  straight  sinus. 

Dissection.  When  the  velum  interpositum  has  been  raised  and 
thrown  backwards,  the  third  ventricle  will  be  visible  (fig.  68).  In 
reflecting  the  piece  of  pia  mater  the  student  must  be  careful  be- 
hind of  the  pineal  body  (g)^  which  would  otherwise  be  detached, 
as  it  is  surrounded  by  the  membrane.  On  the  under  surface  of  the 
velum  are  the  choroid  plexuses  of  the  third  ventricle. 

The  choroid  plexuses  of  the  third  ventricle  are  two  short  and 
narrow  fringed  bodies  beneath  the  velum,  which  resemble  the  like 
parts  in  the  lateral  ventricle. 

The  third  ventricle  is  the  interval  between  the  optic  thalami  (fig. 
68).  Its  situation  is  in  the  middle  line  of  the  cerebrum,  below  the 
level  of  the  otlier  ventricles  with  which  it  commimicates  ;  and  it 
reaches  to  the  base  of  the  brain.  Its  boundaries  and  conununica- 
tions  are  the  following  : — 

The  roof  is  formed  by  the  velum  interpositum  and  the  fornix. 
The  floor  is  very  oblique  from  behind  forwards,  so  that  the  depth 
of  the  cavity  is  about  an  inch  in  front  and  half  an  inch  behind  :  it 
corresponds  with  the  parts  at  the  base  of  the  brain,  which  lie  be- 
tween the  crura  cerebri  and  the  median  fissure  (fig.  69),  viz.  locus 
perforatus,  corpora  albicantia,  tuber  cinereum,  commissure  of  the 
optic  nen'^es,  and  lamina  cinerea.  On  the  sides  of  the  cavity  are 
Puis  on  ilie  situate  the  optic  thalami  (6).  In  front  of  the  space  are  the  descend- 
iB  front,       ^^  pillars  of  the  fornix,  with  the  anterior  commissure  of  the  cere- 
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brain  <c)  in  the  interval  between  thenu    Behind  are  the  posterior  and  behind, 
commissure  (e)  and  tlie  pineal  body  (g).    Crossing  the  centre  of  the 
ventricle,  from  one  optic  thalamus  to  another,  is  a  band  of  gray 
matter — ^the  soft  commissure  (d). 

This  space  conununicates  with  the  other  ventricles  of  the  brain  Opening! 
in  the  following  way  : — In  front  it  joins  each  lateral  ventricle  l^triSw. 
through  the  foramen  of  Monro  ;  and  in  the  fetus  it  opens  into  the 
fifth  ventricle.  Behind  is  a  passage  beneath  the  posterior  commis- 
sure into  the  fourth  ventricle,  which  is  named  aqueduct  of  Sylvius. 
At  the  lower  part,  in  j&ont,  there  is  a  depression  opposite  the  in- 
fundibulum  (iter  ad  infundibulum). 

The  lining  of  the  ventricle  (ependyma)  is  continued  into  the  Lining  of 
neighbouring  cavities  through  the  different  apertures  of  communica-  ^^^' 
tion,  and  closes  the  iter  ad  infundibulum. 

Oray  matter  of  the  ventricle.    A  stratum  of  gray  matter  covers  Grav  matter 
most  of  the  surface  of  the  ventricle.    At  the  lower  part  of  each  Ji^Sde. 
optic  thalamus  it  envelops  the  cms  of  the  fornix,  and  ascends  to 
the  septum  lucidum  ;  and  in  the  floor  of  the  cavity  it  exists  in  abun- 
dance, entering  into  the  corpora  albicantia.    In  the  middle  of  the 
space  it  reaches  from  side  to  side,  and  forms  the  soft  commis8ure(d),  miaxm! 

The  anterior  commissure  of  the  cerebrum  («)  is  a  round  bundle  Anterior 
of  white  fibres  about  as  large  as  a  crow-quill,  which  passes  through  ®J[Ji*?**" 
both  corpora  striata,  and  connects  the  opposite  hemispheres.    To 
see  it  in  one  half  of  its  extent,  the  following  dissection  should  be 
made: — 

Dissection,  On  the  side  on  which  the  corpus  striatum  has  been  To  see  it, 
cnt  into,  the  commissure  is  to  be  followed  into  the  interior  of  that  JSiiSSa!** 
body,  by  scraping  away  the  intraventricular  gray  matter  with  the 
handle  of  the  scalpel.  The  commissure  may  be  seen  then  to  per- 
forate below  the  white  fibres  of  the  corpus  striatum ;  and  it  should 
be  followed  through  the  extraventricular  mass  of  gray  matter  of 
Che  same  body. 

Hie  anterior  commissure  is  free  in  the  middle  line  for  about  the  Position : 
eighth  of  an  inch,  where  it  lies  before  the  pillars  of  the  fornix. 
Laterally  it  perforates  the  corpus  striatum,  passing  in  succession  and  coarse 
through  the  intraventricular  gray  mass,  the  white  fibres,  and  the 
extraventricular  gray  mass.    Lastly,  the  commissure  pierces  the  to  hemi- 
white  layer  bounding  externally  the  corpus  striatum,  and  spreads  "P^®"- 
in  the  hemisphere  over  the  inferior  comu  of  the  lateral  ventricle 
communicating  with  the  temporo-sphenoidal  and  central  lobes. 

The  posterior  commissure  of  the  cerebrum  (e)  is  smaller  than  the  Posterior 
anterior,  and  is  placed  above  the  passage  into  the  fourth  ventricle. 
Laterally  it  enters  the  substance  of  the  optic  thalamus ;  and  pierces 
this  body  to  end  in  \he  hemisphere. 

Hie  connections  of  the  thalamus  opticus  (inferior  ganglion  of  the  Thalamus 
«erel»Tim  (6)  will  be  best  seen  on  the  side  on  which  the  inferior  ®P**<5^*»- 
<oomn  of  the  lateral  ventricle  has  been  opened.    It  has  the  form  of 
a  cobe^  and  bounds  the  lateral  and  third  ventricles. 

The  Qpper  surface  projects  in  the  floor  of  the  lateral  ventricle,  ^PP^ 
«nd  is  marked  in  front  by  a  prominence — anterior  tubercle,  near  ■""•**• 
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the  tenia  semicircularis.  The  under  surface  forms  part  of  the  roof 
of  the  inferior  comu  of  the  lateral  ventricle,  and  into  it  the  cms- 
cerebri  is  inserted. 

By  its  inner  side  it  enters  into  the  third  ventricle  ;  and  along  the 
upper  part  Ues  tlie  peduncle  of  the  pineal  body.  On  the  outer  side 
are  the  corpus  striatum,  the  taenia  semicircularis,  and  the  substance 
of  the  hemisphere. 

The  anterior  end  looks  to  the  foramen  of  Monro.  And  the  poa^ 
terior  part,  which  is  free  in  the  inferior  comu  of  the  lateral  ventricle,, 
presents  inferiorly  two  small  roundish  tubercles,  which  are  placed 
one  outside  and  the  other  inside  the  bend  (genu)  of  the  optic  nerve,, 
and  are  named  from  their  position  to  it,  internal  and  external  genicu- 
late bodies. 

Tlie  structure  of  the  optic  thalamus  will  be  subsequently  referred 
to,  p.  222. 

The  origin  of  the  opti^  nerve  can  now  be  seen.  At  the  back  of 
the  cms  cerebri  the  optic  tract  receives  fibres  from  the  thalamus 
which  it  touches,  and  then  di\'ide8  into  t^^o  terminal  bands  : — One 
of  these  is  connected  with  the  gray  matter  in  the  external  geniculate 
body,  and  is  continued  onwards  to  one  of  the  corpora  quadrigemina 
(nates) ;  the  other  is  coimccted  with  the  internal  geniculate  body. 

Dissection,  The  orighi  of  the  fornix  in  the  optic  thalamus  may  be 
followed  out  next.  As  a  i)reparatory  step  the  anterior  commissure^ 
the  anterior  part  of  the  corpus  callosum,  and  the  commissure  of  the 
optic  nerves,  should  be  cut  along  the  middle  line,  so  that  the  left 
hemisphere  can  be  separated  from  the  other.  On  the  left  hemi- 
sphere the  cms  of  the  fornix  is  to  be  traced  downwards  tlu*ough 
tlie  gray  matter  of  the  third  ventricle  to  the  corpus  albicans,  and 
then  upwards  into  the  optic  thalamus. 

Anterior  pillar  of  the  fornix.  The  fornix  begins  in  the  thalamus, 
near  the  tubercle  on  the  upper  surface.  From  this  spot  it  descends 
in  a  curved  direction  to  the  corpus  albicans,  where  it  makes  a  turn 
like  half  of  the  figure  8,  and  furnishes  a  white  envelope  to  the  gray 
matter  of  that  body.  The  cms  then  ascends  through  the  gray  sub- 
stance in  front  of  the  optic  thalamus,  and  is  applied  to  the  like 
part  of  the  opposite  side  to  form  the  body  of  the  fornix.  It  is- 
joined  by  bands  of  fibres  from  the  ta3nia  semicircularis  and  peduncle 
of  the  pineal  body. 

The  pineal  body  and  the  corpora  quadrigemina,  which  are  placed 
behind  the  third  ventricle,  may  be  next  examined. 

Dissection,  All  the  pia  mater  should  be  carefully  removed  from 
the  surface  of  the  quadrigeminal  bodies,  especially  on  the  right  aide, 
on  which  they  are  to  be  seen.  The  posterior  part  of  the  hemisphere 
of  the  same  side  may  be  taken  away. 

The  pineal  gland  (conarium)  is  a  small  conical  body  (fig.  68,  ^), 
which  is  situate  above  the  posterior  commissure,  and  between  the 
anterior  pair  of  the  corpora  quadrigemina.  In  shape  like  the  cone 
of  a  pine,  it  is  about  a  quarter  of  an  inch  in  length,  and  has  the 
base  or  wider  part  turned  forwards.  It  is  connected  to  the  optic 
thalami  by  two  white  bands, — peduncles  of  the  pineal  body  (/) : 
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these  begin  at  the  base,  and  extending  forwards,  one  on  each  side 
along  the  inner  part  of  the  thalamus,  end  by  joining  the  crura  of 
the  fornix*  At  the  base  of  the  gland  is  a  band  of  transverse  white 
fibres  which  unites  it  with  the  posterior  commissure. 

This  body  is  of  a  red  colour  and  vascular,  and  encloses  two  or  structure. 
more  cells  containing  a  thick  fluid,  with  amyloid  bodies,  and  a 
calcareous  material  (brain  sand)  consisting  of  particles  of  phos- 
phate and  carbonate  of  lime,  and  phosphate  of  magnesia  and  am- 
monia.^    In  its  substance  are  large  pale  nucleated  cells. 

The  corpora  quadrigemina  (fig.  68)  are  four  small  bodies,  which  Corpora 
are  arranged  in  pairs,  right  and  left,  and  are  separated  by  a  median  **"**"^ 
^^roove.    Each  pair  is  situate  on  the  upper  aspect  of  tlie  cerebral 
peduncle  of  the  same  side. 

The  anterior  eminence  (^,  nates)  is  somewhat  larger  than  the  Anterior 
posterior,  from  which  it  is  separated  by  a  slight  depression  ;  it  is  **"*  ^°*    ^ 
oblong  from  before  backwards,  and  sends  forwards  a  wliite  band 
to  join  the  optic  tract  and  thalamus. 

The  posterior  eminence  (»,  testis)  is  rounder  in  fonn  and  whiter  Poatcrior 
in  colour  than  the  preceding :   it  has  also   a  lateral  white  band  °°*  ^ 
which  is  directed  beneath  the  corpus  geniculatum  internum,  and 
blends  with  the  peduncular  fibres  in  the  thalamus  opticus. 

These  bodies  are  small  masses  of  gray  substance  enveloped  by  structure 
white,  and  are  placed  on  the  band  of  the  fillet  which  forms  the  roof  tands.^  "^ 
of  the  aqueduct  of  Sylvius.    The  processes  (bracliia)  to  the  optic 
thalamus  are  accessory  parts  to  the  peduncular  fibres  of  the  cere- 
bmm  (p.  220). 

Fillet  of  the  olivary  body.    If  the  upper  margin  of  the  cerebellum  FHiet  of 

»  *  *  olivAi*v  Iwlv 

be  pulled  aside,  a  white  band,  about  a  quarter  of  an  inch  in  width, 
'Will  be  seen  to  issue  from  the  transverse  fibres  of  the  pons,  and  to 
bend  upwards  over  the  peduncle  of  the  cerebellum  to  the  corpora 
<|iiadrigemina  (fig.  65,  *). 

This  is  the  upper  or  commissural  piece  of  the  fillet  (p.  127),  which  ^JJJJ^^^* 
passes  beneath  the  corpora  quadrigemina,  and  joins  with  the  similar  pora  quadri- 
|>art  of  the  opposite  side  over  the  Sylvian  aqueduct.  ^ 

Structure  of  the  Cerebrum.  In  each  cerebral  hemisphere  three  Three  scte  or 
principal  sets  of  constituent  fibres  are  recognised,  viz.,  diverging,  cerebrum. 
transverse,  and  longitudinal.    The  former  are  in  part  derived  from 
the  spinal  cord  ;  while  the  two  latter,  joining  distant  pieces  of  the 
cerebrum,  are  considered  to  be  only  connecting  or  commissimil  in 
their  office. 

Peduncular  or  diverging  fibres  (fig.  56).  In  the  cms  cerebri  two  Fibre*  of 
bundles  of  longitudinal  fibres  are  collected  ;  these  are  separated,  in  to  the  hemi- 
part,  by  gray  matter,  and  are  derived  from  the  medulla  oblongata  spJ^ere. 
(p.  200). 

DiBsecHon,  A  complete  systematic  view  of  the  divergfing  fibres  can-  DiasecUon 
not  be  now  obtained  on  the  imperfect  brain.   At  this  stage  the  chief  <*'***®™ 


paiiiclet  are  referred  to  by  Kolliker,  as  pathological  products  ;  and 
tks  OQBoeBftrioallj  airmnged  masses  amongst  them  are  said  to  be  incrustations 
«f  fibria  eoagola. 


^ 
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purpose  is  to  show  the  passage  of  the  radiating  fibres  firom  the  eras 
through  the  two  cerebral  ganglia. 

To  trace  the  diverging  fibres  onwards  beyond  the  crus  cerebri, 
and  through  the  corpus  striatum,  the  nucleus  caudatus  of  this  body 
should  be  scraped  away  (fig.  65);  and  the  dissection  should  be  made 
on  the  left  side  on  which  the  striate  body  and  the  optic  thalamus 
remain  uncut.  In  this  proceeding  the  pecten  of  Beil  comes  into 
view,  viz.,  gray  matter  passing  between  the  white  fibres  in  the 
corpus  striatum,  and  giving  the  appearance  of  the  teeth  of  a  comb. 

On  taking  away  completely  the  prolonged  part  of  the  nucleus 
caudatus,  others  of  the  same  set  of  fibres  will  be  seen  issuing  from 
the  outer  side  of  the  optic  thalamus,  and  radiating  to  the  posterior 
and  inferior  lobes. 

After  tracing  those  fibres,  the  upper  part  of  the  optic  thalamus 
may  be  taken  away  at  the  posterior  end,  to  denude  the  accessory 
bundles  to  the  peduncular  fibres,  from  the  corpora  quadrigemina 
and  the  superior  peduncle  of  the  cerebellum  (fig.  65,  ^):  the  last  band 
lies  beneath  the  corpora  quadrigemina. 

Their  arrangement  (fig.  65,  *).  Some  of  the  diverging  fibres  radiate 
from  the  peduncle  of  the  cerebrum  to  the  surface  of  tlie  hemi- 
sphere, passing  in  their  course  through  the  two  cerebral  ganglia 
(optic  thalamus  (*)  and  corpus  striatum  (•)  ),  and  they  form  a 
conically-shaped  bundle,  whose  apex  is  below  and  base  above. 

The  fibres  forming  the  free  or  fasciculated  part  (crust)  of  the 
peduncle  (fig.  56)  pass  through  the  striate  body.  The  fibres  on  the 
opposite  aspect,  which  form  the  tegmentum  (fig.  57,  d),  are  trans- 
mitted through  the  under  part  of  the  optic  thalamus,  and  through 
the  corpus  striatum,  reaching  as  far  forwards  as,  but  much  farther 
back  than  those  of  the  crust. 

In  the  thalamus  and  the  corpus  striatum  the  fibres  are  greatly  in- 
creased in  number.  The  upper  or  sensory  set  receive  also  accessory 
bundles  from  the  superior  peduncle  of  the  cerebellum  (fig.  66,  *)  in 
the  cms  cerebri  (p.  200)  ;  and  from  the  pair  of  the  corpora  quadri- 
gemina, and  the  corpora  geniculata  of  the  same  dde,  in  the 
thalamus. 

On  escaping  from  the  striate  body  and  the  thalamus  the  fibres  de- 
cussate with  the  converging  fibres  of  the  corpus  callosum,  and  radi- 
ate then  into  the  anterior,  middle,  and  posterior  parts  of  the  cerebral 
hemisphere,  forming  the  corona  radiata.  In  the  hemisphere  the 
fibres  are  continued  to  the  convolutions  :  their  expansion  in  the 
hemisphere  resembles  a  fan  bent  down  in  front  and  behind,  form- 
ing thus  a  layer  which  is  concave  on  the  under  side. 

Their  extent  All  the  fibres  of  the  peduncle  do  not  reach  the 
surface  of  the  brain,  for  some  end  in  the  corpus  striatum  and  the 
optic  thalamus,  especially  in  the  former.  And  some  of  the  fibres 
in  the  convolutions  begin  in  the  gangUonic  bodies  before  mentioned, 
and  extend  to  the  surface  of  the  hemisphere.^    Thus,  in  addition 


*  According  to  some  aathors  none  of  the  fibres  of  the  pedande  reach  lurthsr 
than  the  coipue  striatum  and  the  optic  thalamus. 


to  the  fibrea  contiiined  throughout,  \iz.  from  the  cnu  to  the  surface, 
some  unite  the  peduncle  of  the  cerebrum  with  the  ganglia,  and 
othere  connect  the  ganglia  with  the  cDnvohitions  on  the  exterior. 

l^ieir  tourr^.   The  fibres  thus  entering   inferiorly  the  cerebmm  soune  from, 
through  ita  peduncle,  and  continued  thence  to  the  periphery  of  the  ""'■ 
hemisphere,  are  derived  from  the  component  pieces  of  the  medulla 
oblongata  except  the  restifonn  body  (fig.  57),  viz.,  from  anterior 
pyramid,  lateral  column  and  olivary  body,  and  posterior  pyramid 
(p,  191)  :  they  serve  to  connect  the  spinal  cord  with  the  cerebrum. 
The  deaiMalion  between  opposite  sides  has  been  before  referred  to  Deeiuu- 
(p.  194).  """■ 

The  Jrotutwae  or  commfwura/  Jibre»  connect  the  hemispheres  of  S"^?"' 

Kg.   66.* 


the  cerebrum  across  the  middle  line.  They  give  rise  to  the  great 
commiflsure  or  the  corpus  callosum  (p.  209)  :  and  to  the  anterior 
■adpoeteiiorcoramissnTes(p.  217).    Iliose  bodies  have  been  already 


Loitgiiitdinal  fibru.  Otlier  connecting  fibres  pass  from  before  commit 
bedcwards,  uniting  together  parte  of  the  snme  hemisphere.      The  ^lif 
chief  bands  of  this  system  are  the  following,  the  fornix,  the  taenia  abm. 
^loris,  and  the  peduncles  of  the  pineal  body.    Other  longi- 


*  OoDDSctian  pOBtcridrlj  betwcea  the  cerebmm  snd  tbe  niedalla  oblangsta 
•>d  aenbelliim.  1.  Superior  peduDrle.  2.  Middle,  and  3,  inferior  peduncle 
ct  tka  eerdjeUnin.  t.  Proceu  fnini  the  fillet  of  the  olivar;  bodjr  Co  Che 
outyat  qoadrigeiniiia  :  on  the  right  aide  it  a  cot  sad  reflected.  5.  Posterior 
nraaiid.  S.  ContiDiiatioD  of  the  latenl  tract  iDto  the  optic  thalamui.  7. 
Ooipoi*  qsadiiganintk    S.  Optic  thalamus.    S.  Corpoa  itriatam.    10.  Coipna 
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tudinal  fibres  may  be  enumerated  on  the  upper  and  under  surfaces 
of  the  corpus  callosum,  along  the  middle  line,  together  with  the 
band  of  the  convolution  of  the  corpus  callosum  :  these  fibres  are 
connected  with  the  anterior  perforated  spot  of  the  base  of  the 
brain. 

Structure  of  the  optic  thalamxu.  The  thalamus  is  about  an  inch 
deep,  and  the  following  is  a  summary  of  its  structure,  as  displayed 
in  the  previous  dissections. 

The  upper  and  inner  half  is  formed  chiefly  of  gray  matter,  with 
which  the  undermentioned  white  bands  are  connected: — ^Thus 
through  it  pass  the  fornix  in  front,  and  the  posterior  commissure 
behind ;  whilst  the  peduncles  of  the  pineal  body  lie  along  the  inner 
side,  and  the  taenia  semicircularis  along  the  outer. 

The  lower  and  outer  part  consists  mainly  of  white  fibres  directed 
upwards,  and  these  are  derived  from  the  peduncle  of  the  cerebrum 
inf eriorly,  and  from  the  peduncle  of  the  cerebellum  and  the  corpora 
quadrigemina  superiorly :  to  the  hinder  part  of  them  two  slips  of 
fibres  are  added  from  the  corpora  geniculata. 

The  corpora  geniculata  contain  gray  substance  inside.  Into  these 
bodies  fibres  of  the  optic  tract  enter  ;  and  from  each  issues  a  band 
to  join  the  fibres  of  the  cms  cerebri.  They  seem  to  serve  as 
accessory  ganglia  to  the  peduncular  fibres  of  the  cerebrum. 

Corpus  striatum.  By  slicing  through  the  corona  radiata  on  the  left 
side,  so  as  to  bring  into  view  the  extraventricular  nucleus  of  the 
corpus  striatum,  the  extent  and  form  of  that  mass,  and  the  situation 
of  the  anterior  commissure  in  it,  will  be  apparent. 

Crus  cerebri.  By  a  vertical  section  through  the  left  peduncle  of 
the  cerebrum,  the  disposition  and  the  thickness  of  the  two  layers  of 
its  longitudinal  fibres  ;  and  the  situation  and  extent  of  the  locus 
niger  between  them,  may  be  perceived. 


s 
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Dissection.  The  cerebellum  (fig.  69,  K)  is  to  be  separated  from 
the  remains  of  the  cerebrum,  by  carrjdng  the  knife  through  the 
optic  thalamus  so  that  the  small  brain,  the  corpora  quadrigemina, 
the  crura  cerebri,  the  pons,  and  the  medulla  oblongata,  may  remain 
united  togetlier. 

All  the  pia  mater  is  to  be  carefully  removed  £rom  the  median 
fissure  on  the  under  surface ;  and  the  different  bodies  in  that  fissure 
are  to  be  separated  from  one  another.  Lastly  the  handle  of  the 
scalpel  should  be  passed  along  a  sulcus  at  the  circumference,  which 
is  continued  from  the  crus,  between  the  upper  and  under  surfaces. 

The  cerebellum^  little  brain  (fig.  66),  is  flattened  from  above  down, 
so  as  to  be  widest  from  side  to  side,  and  measures  about  four  inches 
across.  This  part  of  the  encephalon  is  situate  in  the  posterior  fossae 


SDEFACES   OP    CEREBELLUM. 

<if  the  base  of  the  ekull,  beneatli  tlie  tciitorium  cerebclli.  Like  the 
cerebram,  it  is  incompletely  divided  into  two  henuBpheree ; — tlie 
diviEion  being  iDorked  by  a  vode  median  groove  along  the  under 
Kurfoce,  and  by  a  notch  at  tlie  posterior  border  which  receives  the 
falx  cerebelli. 

Uppee  Surface.  On  the  upper  aspect  the  cerebellum  is  raised  in 
the  centre  (fig.  68),  but  slopes  towards  the  circumference.  There 
is  not  any  median  sulcus  on  this  surface  ;  and  the  halves  are  united 
by  a  central  constricted  part, — the  superior  vermiform  process. 
Separating  the  upper  from  the  under  surface,  ot  the  circumference, 
is  the  hoTUOntal fiarure,  which  is  wide  in  front,  and  extends  back. 
varda  &om  the  pons  Varolii  to  the  middle  line  of  the  cerebellum. 

The  I'SDER  BUBFACK  is  convex,  being  received  into  the  fosaiB  of 


on  Uioapper 


the  base  of  the  skull,  and  is  divided  into  hemispheres  (6g.  66)  by 
a  median  hollow  (vallecula). 

The  eaUral  fiuure,  or  the  vallecula,  is  wider  at  tlie  middle  than  wbichb 
•t  either  the  anterior  or  the  posterior  end,  and  receives  the  medulla  ^^^  .^ 
oblongata.    In  the  bottom  of  the  fissure  is  a  mass  named  inferior  ^ni^n* 
vermiform   process  (fig.  66,  c   to   e),  which   corresponds  with   the  vsnnlform 
central  part  connecting  the  halves  of  the  cerebellum  on  the  upper 
snrface.    The  two  vermiform  processes  constitute  the  general  cora- 
mismre  of  the  halves  of  the  cerebellum. 

ContHlaenlt  of  Oie  vermiform  procai.  In  the  inferior  vermiform  cuuUtaaita 
process  are  the  following  eminences,  which  mny  be  easily  separated  J^^^J^"" 


*  Under  part  of  di«  cerebellum,  seen  from  behind,  tfae  medulla  oblongata,  b, 
being  cat  awaj  in  gmter  part.  a.  Pom  Varolii,  b.  Medulla  oblongBte,  cnt 
Ihroo^  c  to  e.  Inferior  venaiform  procoaa,  coDBlsting  of  ; — c.  UTola.  d. 
J^nuntd.      e.  Commianaial  laminie. 

Iiobea  of  each  half  of  the  ceiebellum  oa  the  nnder  Enrface.  /.  Subpedon- 
enlar.  g.  AmjgiUloid.  A.  Biieatral.  i.  Slender,  k.  Posterior.  3.  Tbird 
BOTs  tttMtiud  to  the  cnu  cerebri.  5.  Two  roota  of  the  fifth  nerre  attached 
to  Ike  ikU  of  the  poo*  Vaidii. 


SS4  DTB8ECTI0X    OF    TEE    BRAIN. 

Ututa,         from  one  another  with  the  handle  of  the  scalpel : — Most  anteriorlj 
18  a  narrow  body,  the  ui>ala  (fig.  66,  c),  which  is  named  &om  its 
reBemhlance  to  the  Hsmc  part  in  the  throat ;  it  is  longer  from  before 
backwards  than  fiom  side  to  aide,  and  is  divided  into  laminn.     Its 
nodule,         anterior  projection   into  the  fourth   ventricle   is   named  noduU,  or 
laminated  tubercle  (tig.  67) ;  and  on  the  side  is  a  band  of  gray 
fbmnnd       matter  with  ridges  and  sulci,  the  /urrmotd  band  (Sg.  67,  d'),  whiclt 
'■"^  unites  it  with  the  almond-liiie  lobe  of  the  hemisphere.     Connected 

vehBD,  with  the  nodule  is   a  thin  white  layer, — the  medullary  velum  (6)  ; 

but  this,  and  the  furrowed  hand  will  be  seen  in  a  subsequent  dis- 
section (p.  225).    Behind  the  uvula  is  a  tongue-shaped  bodj,  named 
pynmid,      pyramid  (fig,  66,  d),  which  is  elongated  from  side  to  side,  and  is 
ud  Foramii-  marked  by  transveree  lamina;.     Farther  back  are  certain  transverse 
*una,  pieces   (e),   extending   between   the   posterior   lobes   of  the  hemi- 

spheres, of  which  they  were  considered  by  Beil  to  be  the  commia- 

[^mliac  Lamina.  The  surface  of  the  cerebellum  is  covered  by  plates  or 

J^J^^il^  laminiB  (fig.  68),  instead  of  convolutions,  which  form  segments  of 

circles  with   their   convesity   directed   backwards.     On   the   npper 

aspect  the  anterior  loniinffi  pass  from  the  one  hemisphere  to  the  other,. 

with   only  a  slight  bending  forwards  in   the   superior  Temufona 

process ;  but  those  on  the  under  aspect  join  the  sides  of  the  different 

commissures  in  the  median  fissure. 

Sulci  an  Sulci.  Between  the  lninina>  are  sulci,  which  are  lined  by  the  pia 

^UowBDd  mater,  and  reach  to  different  depths:  the  shallower  separate  the 

lamina>  ;  but  the  deeper  limit  the  lobes,  and  reach  downwards  to 

the  white  substance  of  the  interior.     Here  and  there  the  sulci  are 

interrupted  by  cross  laminro. 

Aldinitis  SlruclUTt  of  tke   lamitue.  On  cutting  across  the  lamiuas   of  the 

Jj^*;"*      upper  surface  on  the  right  side  they  will  be  seen  to  possess  a  whits 

internal,   rmd   a   gray   eitcmal  layer  (fig.  68).     The  white  part  is 

derived  from   a   central   medullary  mass  ;    and  dividing,  like  tlie 

branching  of  a  tree,  it  ends  in  Htnall  lateral  offsets  which  enter  the 

subdivisions  of  the  laniinic. 

eolutanl  Besides  the  white  stalk  of  the  laminie,  derived  from  the  central 

Bbra-  mass,  there  are  other  white  fibres  which  pass  from  one  lamina  to 

another  beneath  tlie  sulci, 
ondgnf  The  stratum  of  gray  matter  enveloping  the  white  substance  re- 

sembles the  cortical  covering  of  the  convolutions  of  the  cerebrum. 
It  is  constructed  of  two  strata,  inner  and  outer,  which  can  bo  dis- 
tinguished by  a  difference  in  their  colour.  The  superficial  stratum 
is  clear  and  gray,  and  about  equal  to  the  other  in  thickness  ;  but 
the  deeper  one  is  of  n  rust-colour,  and  is  generally  thickest  in  the 
hollows  between  the  laminte.  Between  the  two  a  layer  of  ramified 
cells  (Purkinje)  may  be  recognised  with  the  microscope. 
Berea  label       LouKB  OF  THE  Eekisfherb.  Each  hemisphere  is  subdivided  into 

Twoidbu         On  the  upper  surface  there  are  two  lobes,  anterior  and  postenor, 

™?Pr*''      which  are  separated  by  a  sulcus,  but  the  interval  between  them  is 

not  well  marked.     The  anterior  or  tqiiare  lobe  extends  back  to  K 


LOBES   OP  THE   OBRBBBLLTTM. 

level  with  the  posterior  edge  of  the  Terrniform  proceis  ;  and  the 
potterior  reBchea  thence  to  the  great  horizontal  luauie  at  the 
circmnfeTence. 

On  the  under  enrface  of  the  cerebellum  (fig.  66),  there  are  fire 
lobM ;  and  three  of  them  are  separated  by  sulci  amongst  the 
Ismins  of  the  hemisphere,  but  tliey  are  ecarcely  more  distinct  than 
the  lobes  on  the  upper  surface.  Beginning  behind,  the  student 
will  meet  first  the  potUHor  lohe  (k),  which  jaiuB  the  commiBanral 
laminu  behind  the  pyramid  in  the  valley.  Nest  in  succesaion  is 
the  *lender  lobe  (t),  which  is  connected  with  the  posterior  pert  of 
the  pyramid,  as  well  aa  with  the  other  transverse  laminic  behind 
that  body.  And  lastly,  attached  to  the  side  of  the  pyramid,  ia  the 
biventral  lobe  (A). 

Hie  two  other  lobes,  though  smaller  are  more  separate,  and 
appear  between  the  biventral  lobe  and  the  medulla  oblongata  :  — 
One  of  theae  is  the  amygdaloid  lobe  (jj),  which  projects  into  the 
T«11ecnla  opposite  the  uvula,  and  touches  the  medulla  oblongata. 
Hie  other  is  a  small  pyramidal  slip,  which  is  directed  outwards 
over  (the  under  surface  of  the  cerebellum  being  uppermost)  the 
cnw  cerebelli,  and  is  named  fioeculai,  or  suhpeduncular  lobe  (/). 

Ditiection.  To  sec  the  flocculus  and  the  posterior  medullary 
velnm,  the  biventral  and  slender^lobes  arc  to  be  sliced  off  on  the  left 
ade,  so  that  the  amygdaloid  lobe  may  be  everted  from  tlie  valley 
(fig.  67).    The  flocculus  is  loid  bare  by  this  proceeding,  and  paas- 

Pig.  «7.* 


ing  from  it  to  the  tip  of  the  uvula  is  the  thin  and  aoft  white  layer 
of  the  posterior  velum ;  beneath  the  last  a  bit  of  paper  may  be 
ioMrted.  The  furrowed  band  on  the  side  of  the  uvula  can  be  fully 
aeen  now. 

Fbeeubu  and  medallaTy  eeluta.  The  poution  of  the  flocculus  to  PodtioD  rad 
the  cma   cerebelli   has  been   before   mentioned.    This  body  (c\  J^^ISJ "' 

*  Tiav  Inni  baliiiid  of  the  under  surface  of  the  cerebellDm,  vitli  some  of  the 
kibMnnond  to  sliow  Uie  partarior  medaUarr  veluin.  a.  Umk.  e.  Fjiamid. 
i.  FosladiK'  tnadullarf  velom  with  a  bit  of  whale-bone  nndor  it.     c.  Sab- 

'  tenlar  loba  01  floccolDi.  <{.  Fairowed  bond.  /.  Amjgdaloid  lobe,  tamad 
g.  Mfiinii.  obloDgata  niiad,  ihowiog  poaterior  surface. 
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resembles  the  other  lobes  in  structure,  and  may  be  considered  a 
rudimentary  lobe  ;  for  it  is  divided  on  the  surface  into  laminae, 
and  contains  a  white  medullary  centre  which  furnishes  ofi^ts  to 
the  laminjB. 

Passing  from  the  flocculus  to  the  tip  of  the  inferior  vermiform 
process  (nodule)  is  the  half  of  a  thin  white  layer  (6),  the  posterior 
medullary  velum^  which  serves  as  a  commissure  to  the  flocculi.  On 
each  side  this  band  is  semilunar  in  form.  Its  anterior  edge  is  free ; 
but  its  posterior  border  is  attached  in  front  of  the  transverse 
furrowed  band  (of).  In  front  of  the  nodule  the  pieces  of  opposite 
sides  are  imited. 

Interior  of  the  Cerebellum.  In  the  cerebellum  there  is  not 
any  cavity  or  ventricle  enclosed  as  in  the  cerebrum.  In  the  interior 
there  is  a  large  white  centre,  corresponding  with  that  of  the  cere- 
brum, which  furnishes  offsets  to  the  lamina?,  and  to  other  parts  of 
the  encephalon. 

Dissection.  For  the  purpose  of  seeuig  the  medullary  centre,  with 
its  contained  corpus  dentatum,  remove  all  the  laminae  from  the 
upper  surface  on  the  left  side.  Tliis  dissection  may  be  accom- 
plished by  placing  the  scalpel  in  the  horizontal  fissm^  at  the 
circumference,  and  carrying  it  inwards  as  far  as  the  upper  vermi- 
form process,  so  as  to  detach  the  cortical  stratum.  If  the  corpus 
dentatum  does  not  at  first  appear,  tliin  slices  may  be  made 
anteriorly  till  it  is  reached. 

Medullary  Centre.  In  the  centre  of  each  cerebellar  hemisphere 
is  a  large  white  mass,  containing  in  its  substance  a  dentate  body. 
From  its  surface  offsets  are  furnished  to  the  different  laminse.  And 
from  the  anterior  part  proceeds  a  large  stalk-like  process,  the  cms 
cerebelli,  which  is  subdivided  into  three  pieces  or  peduncles,  an  upper 
for  the  cerebrum,  a  middle  piece  for  the  pons,  and  a  lower  one  for 
the  medulla  oblongata. 

The  superior  peduncle  (processus  ad  cerebrum)  is  directed  forwards 
towards  the  corpora  quadrigemina(flg.  65,^).  It  is  rather  flattened 
in  shape,  and  forms  part  of  the  roof  of  the  fourth  ventricle :  be- 
tween the  processes  of  opposite  sides  the  valve  of  Vieussena  is 
situate.  Its  fibres,  continuous  behind  with  the  inferior  vermiform 
process,  receive  an  offset  from  the  interior  of  the  corpus  dentatum ; 
and  passing  beneath  the  band  of  the  fillet  and  the  pair  of  the 
corpora  quadrigemina  of  the  same  side,  enter  the  optic  thalamus 
and  are  applied  to  the  fibres  of  the  cms  cerebri  (p.  220). 

Beneath  the  corpora  quadrigemina  the  internal  fibres  of  the 
peduncle  are  directed  across  the  middle  h'ne,  through  the  bundle 
prolonged  from  the  fasciculus  teres.^  In  this  way  the  fibres  of 
each  peduncle  end  partly  in  the  same,  and  partly  in  the  opposite 
hemisphere  of  the  cerebrum. 

Between  the  superior  peduncles  is  a  thin,  translucent,  white  layer, 
— ^the  valve  of  Vieussens  (vellum  medullare  anterius),  which  enters 


*  This  intercommunication  was  known  to  Reil,  and  was  named  *'  ansa  "  hj 
him,  but  tbe  decussation  has  been  since  noticed  by  Stilling,  Udter  den  Bam 
des  Hvndcnotens :  1816. 
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Into  the  roof  of  the  fourth  ventricle  (fig.  68,  ^•).  It  is  thin  and 
pointed  anteriorly,  but  widens  behind,  where  it  is  connected  with 
the  under  part  of  the  vermiform  process.  Near  the  corpora  quadri- 
l^emina  the  fourth  nerve  (*)  is  attached  to  the  surface  of  the  valve  ; 
and  close  to  the  cerebellum  the  surface  is  marked  by  some  gray 
transverse  ridges. 

The  middle  peduncle  (processus  ad  pontem),  commonly   named  Middle 
the  cms  cerebelli  (fig.  65,  '),  is  the  largest  of  the  three  peduncular  i*®*^^°^« 
processes.    Its  fibres  begin  in  the  lateral  part  of  the  cerebellum, 
and  are  directed  forwards  to  the  pons,  of  which  they  form  the 
transverse  fibres,  and  unite  with  the  peduncle  of  the  opposite  side. 
Tliis  peduncle  is  supposed  to  serve  as  a  commissiu-al  or  connectiiifi:  *«  the  com- 

inissuiv  of 

band  between  the  halves  of  the  cerebellum.  cerebellum 

The  inferior  peduncle  (fig.  65,  ')  (processus  ad  mcdullam)  passes  Inferior 
<lownwards  to  the  medulla  oblongata,  and  gives  rise  to  the  restif onn  SSSuu 
body.     Its  fibres  begin  chiefly  in  the  lamina)  of  the  upper  surface 
of  the  cerebellum.    It  will  be  better  seen  when  the  fourth  ventricle 
lias  been  opened. 

The  fibres  in  the  peduncles  connect  one  cerebellar  hemisphere  Destination 
with  the  cerebnun ;  with  its  fellow;  and  with  the  medulla  oblongata  ®'*^*^^**- 
•of  the  same  side,  in  the  manner  mentioned  above. 

The  dentate  body  (corpus  dentatum)  is  contained  in  the  white  Corpus  den- 
mass  of  the  cerebellum,  and  resembles  the  hke  part  in  the  corpus 
olivare  of  the  medulla  oblongata.    This  body  measures  nearly  an  Situation 
inch  from  before  back,  and  is  situate  near  the  inner  part  of  the  ^ 
white  centre.    It  consists  of  a  small  plicated  capsule,  which,  when 
-cut  across,  appears  as  a  thin,  wavy,  grayish-yellow  line  ;  the  bag  is  strueture. 
^pen  at  the  anterior  part,  and  encloses  a  nucleus  of  whitish  sub- 
stance.    Through  its  aperture  issues  a  band  of  fibres  from  the 
nncleos  to  join  the  superior  peduncle. 

Dissection,  One  other  section  (fig.  68)  must  be  made  to  show  the  Dissection, 
fourth  ventricle,  and  the  structure  of  the  vermiform  process.  The 
-cerebellum  still  resting  on  its  under  surface,  let  the  knife  be  carried 
vertically  through  the  centre  of  the  vermiform  processes ;  and  then 
the  structure  of  the  central  uniting  part,  as  well  as  the  boundaries 
of  the  fourth  ventricle,  may  be  observed  on  separating  the  halves 
of  the  cerebellum. 

Structure  of  the  vermiform  process  (fig.  68).    The  upper  and  lower  Vermiform 
vermiform  processes  of  the  cerebellum  are  united  in  one  central  part,  RJJ^er 
-which  connects  together  the  hemispheres.    The  stnicture  of  this  P"^ 
connecting  piece  is  the  same  as  that  of  the  rest  of  the  cerebellum, 
viz.  a  central  white  portion  and  investing  laminae.    Here  the  branch- 
ing appearance  of  a  tree  (arbor  vita))  is  best  seen,  in  consequence 
-of  the  lamince  being  more  divided,  and  the  white  centr^  pieces 
lieing  longer  and  more  ramified. 

The  FOUBTH  VENTRICLE  (fossa  rhomboidalis)  is  a  space  between  Fourth 
the  cerebellum  and  the  posterior  surface  of  the  medulla  oblongata  ^"*"<^"- 
-and  pons  (fig.  68).    It  has  the  form  of  a  lozenge,  with  the  points 
placed  upwards  and  do>vnwards.    The  upper  angle  reaches  as  high  Form  and 
418  the  t^per  border  of  the  pons  ;  and  the  lower,  to  a  level  with  •**•***» 
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the  inferior  end  of  the  olivary  body.  Ila  greatest  breadth  fa  oppo- 
site the  lower  edge  of  the  pons  ;  and  a  tranBveree  line  in  this  sitna- 
tion  wonld  divide  the  hollow  into  two  triangular  portions — npper 


rahmiu       and  lower.  Tlie  lower  lialf  has  been  named  ealamui  icripCoriuiiiojit 

«riptorfi«.    jjg  resemblance  to  a  writing  pen. 

IjiMmli  The  lateral  boundariea  are  more  marked  above  than  below.     For 

*  Yiew  of  the  thin]  aDd  fourth  Tentridea  ;  the  former  being  obtained  bj 
the  remoTol  of  the  veloin  inteipoeitam  *  and  the  latter  bj  diTiding  TsrticaUr 
the  Tennifann  procew  of  the  cerebeUam.  (From  a  cut  in  the  Hnxnun  at 
tJDivFisitj  College.)  The  third  Tentricle  is  the  interrkl  in  the  middle  line 
between  the  optic  thalaml,  b.  a.  Corpus  etriatnm.  b.  Optic  thalamna.  c. 
Anterior  comminnte.  d.  Middle  or  aoft  commjsaure.  e.  Pnterior  cominia- 
■ore.  jr.  Fiueal  bod;.  /.  Fednucle  of  the  pineal  bodj.  A  and  i.  Left  ptur 
of  the  corpora  qnadrigemina. 

The  fourth  ventriclo,  11,  is  at  the  back  of  the  medulla  oblongata,  h.  ValTe 
of  YieuBBcuti.  I.  Upper  i>eduncle  of  the  cerebellum.  0.  Bmiuentia  tern.  p. 
Anterior  fossa,  r.  Posterior  fosea.  i.  Posterior  pyramid.  4.  Origin  of  Uie 
foBrtb  atrrt  from  tlie  Tttlre  of  Viennena 
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•about  half  way  down,  the  cavity  is  limited  on  each  aide  by  the 
•superior  peduncle  of  the  cerebellum  (/),  which  projecting  over  it 
forms  part  of  the  roof ;  and  along  the  lower  half  lies  the  eminence 
of  the  restiform  body  (fig.  55,  '). 

The  roof  of  the  space  is  somewhat  arched,  and  is  formed  above  Boot 
by  the  valve  of  Vieussens  (Ar),  and  the  under  part  of  the  vermiform 
process ;  and  below,  by  the  reflection  of  the  pia  mater  from  that 
process  to  the  spinal  cord. 

The/bor  of  the  ventricle  is  constituted  by  the  posterior  surfaces  Floor. 
of  the  medulla  oblongata  and  pons,  and  is  grayish  in  colour.   Along  Part*  in  it 
its  centre  is  a  median  fissure,  which  ends  below,  near  the  point  of  ^uJ?*"*** 
the  calamus,  in  a  minute  hole, — ^the  aperture  of  the  canal  of  the  ^^  central 
cord.    On  each  side  of  the  groove  is  a  spindle-shaped  elevation,  c^i^ 
the  faacicuUi*  s.  tminiaUia  Ures  (o).    This  eminence  reaches  the  Faadcnlus 
whole  length  of  the  floor,  and  is  pointed  and  little  marked  inf  eriorly,  ^^'^ 
where  it  is  covered  by  gray  substance  ;  but  it  becomes  whiter  and 
more  prominent  superiorly,  and  its  widest  point  is  opposite  the 
lower  border  of  the  pons. 

The  outer  border  of  the  eminence  is  limited  externally  by  a  slight  Foress, 
groove,  which  points  out  the  position  of  two  small  fossaB  (fovea 
anterior  et  posterior).    The  posterior  (r)  is  near  the  lower  end  of  poiterlor, 
the  groove ;  and  the  tmierior  (j?)  is  opposite  the  cms  cerebeUi.  anterior. 
Above  the  anterior  fossa  is  a  deposit  of  very  dark  gray  substance.  Locus 
"which  has  a  bluish  appearance  as  it  is  seen  through  the  thin  stratum  ^^'b'^®^* 
covering  it  ;^  from  it  a  bluish  streak  is  continued  upwards,  at  the 
•outer  edge  of  the  eminentia  teres,  to  the  opening  in  the  top  of  the 
fourth  ventricle. 

Crossing  the  floor  on  each  side,  opposite  the  lower  border  of  the  White  stride. 
pons,  are  some  white  lines,  which  vary  much  in  their  arrangement 
(fig.  55):  they  issue  from  the  central  median  fissure,  and  enter  the 
auditory  nerve  (p.  188). 

Besides  the  objects  above  mentioned,  there  are  other  eminences  Eminencei 
in  the  floor  of  the  ventricle  indicating  the  position  of  the  nuclei  of  nucidT^ 
origin  of  certain  nerves. 

In  the  lower  half  of  the  space  are  three  slight  eminences  on  each  in  lower 
«ide  for  the  hypo-glossal,  vagus,  and  auditory  nerves  : — ^that  for       ' 
4he  hypo-glossal  is  close  to  the  middle  line  below,  and  corresponds  nuclei  of  tho 
^th  the  lower  pointed  end  of  the  eminentia  teres.    The  other  two,    ^^^  * 
•outside  that  eminence,  are  placed  in  a  line  one  above  another,  but 
4ieparated  by  a  well-marked  groove  (fovea  posterior);  the  lower  is  vagus, 
Xhe  nucleus  of  the  vagus  and  glosso-pharyngeal  nerves,  and  the  giosso- 
upper  is  dike  nucleus  of  the  auditory  nerve.    Running  into  the  lower  JSSSyimd 
part  of  the  vagus  nucleus,  is  the  nucleus  of  the  accessory  portion  *oceesory. 
of  the  spisal  accessory  nerve.    (See  p.  189.) 

In  the  upper  half  of  the  space  some  other  nerves  take  origin  in^pper 
from  nuclei,  but  there  is  only  one  projection.    This  is  placed  over 
^he  common  nucleus  of  the  sixth  and  the  facial  nerve :  it  is  a 

*  Tbe  ieim  loem  csmleiiB  has  been  applied  to  the  spot,  and  Urn  dark 
▼eneolar  matter  in  it  has  been  named  aubttarUia  faruginea. 
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rounded  elevation  on  the  outer  part  of  the  eminentia  teres,  about  ai 
line  above  the  white  cross  8tri»  on  the  floor,  and  close  behind  the 
fovea  anterior. 

The  fourth  ventricle  communicates  at  the  upper  |Mut  with  the 
third  ventricle  through  the  Sylvian  aqueduct ;  and  with  the  sub- 
arachnoid space  of  the  cord  and  brain,  through  an  aperture  in  the 
pia  mater  intervening  between  the  medulla  and  the  cerebellum : 
laterally,  the  ventricular  space  is  extended  for  a  short  distance  be- 
tween the  cerebellimi  and  the  side  of  the  medulla  oblongata. 

The  lining  of  the  other  ventricles  is  prolonged  into  this  by  the 
aperture  of  communication  with  the  third.  Covering  the  floor  is  a 
columnar  epithelium,  which  is  continuous  with  that  in  the  upper 
part  of  the  central  canal  of  the  spinal  cord  (Clarke). 

In  this  ventricle  is  a  vascular  told-^^horoid  plexus,  on  each  side^ 
similar  to  the  body  of  the  same  name  in  the  other  ventricles.  It  is^ 
attached  to  the  inner  surface  of  the  membrane  (pia  mater)  which 
closes  the  ventricle  between  the  medulla  and  the  cerebellum,  and 
it  extends  upwards  on  the  side  of  the  opening  into  the  sub-arach- 
noid space.  Its  vessels  are  supplied  by  the  inferior  cerebellar 
artery. 

Grcty  matter  of  fourth  ventricle.  The  gray  matter  forms  a  sur- 
face-covering for  the  floor  of  the  fourth  ventricle.  It  is  continuous 
below  with  the  gray  commissure  of  the  cord,  and  extends  upward* 
to  the  aqueduct  of  Sylvius  (p.  195).  The  special  nuclei  have  been 
referred  to  already  (p.  229). 
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I.  Common 
carotid   . 


1.  External 
carotid   . 


/I.  Brachio- 
cephalic. 


2.  internal 
carotid  . 


M 

a 


S 

8 
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1.  Superior  thyroid 


2.  lingual 


3.  fkcial 


5. 


6. 


/  Hyoid  branch 
.•(laryngeal 
I  thyroid. 

{Hyoid  branch 
dorsal  linffual 
sublingual 
ranine. 

f'~'"1or  palatine  branch 
llitic 
lular 
lental 
ior  labial 
^.*.  /  inferior 

"^-       -i  superior 
ol  nasal 
lar. 
( Meningeal  branch 
*  ( posterior  cervicaL 

{Stylo-mastoid  bimncli 
auricular 
mastoid. 

/Auricular 
parotid 


4.  occipital 


7,  temporal 


8.  internal  maxillary 


/ 


1.  Arterite  receptaculi. 


2.  ophthalmic. 


articular 

transverse  fiudal 

middle  temporal 

anterior  temporal 
Vposterior  temporal. 
/Inferior  dental 

middle  meningeal 

muscular 

posterior  dental 
.•^inftraorbital 
I  spheno-palatine 
I  descending  palatine 
(vidian 
^pterygo-palatine. 


/Lachrymal 
supraorbital 
central  of  the  retina 
ciliary 
muscular 
ethmoidal 
iMdpebral 
frontal 
nasaL 


3. 
4. 
5. 
6. 


\ 


7. 


anterior  cerebral 
anterior  communicating 
middle  cerebral 
posterior  communicating, 
choroid. 


/Anterior  spinal 
I  posterior  spinal 
I  inferior  cerebellar 

/ 1.  \  ertebral  i  {rMisverae  basUar 

anterior  inferior  cerebellar 
superior  cerebellar. 
IHMterior  cerebral. 


2.  snbcla- 
k    vian  . 


( 


2.  internal 
mammary 

3.  thyroid 
axis    .    . 


'Inferior  thyroid 
suprascapular . 


2.  left  oommon  carotid. 
^3.  kft  lObdaTiani: 


transverse  cervical 


.    Ascending  cenricaL 

( Supraspinal 
'  ( infrasplnaL 

J  SupeillcialllrrlBal 
'  (  posterior  loapdar. 
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TABLE  OF  THE  CHIEF  VEINS  OF  THE  HEAD  AND  NECK. 


/Internal  Jn- 
gular 


Brachio-ce- 

J>hAlicifl 
bnned  hy{ 
the  union 
of 


1.  Lateral  ainus 


2.  ascending 
pharyngeaL 


3.  lingual 


/Snperior  longitudinal 

ainua 
inferior  longitudinal 

sinus 
straight  sinus 
occipital  sinuses 
ophthalmic  vein 
superior  petrosal 
^inferior  petrosal. 


( Meningeal  branches 
( phaiy^Seal. 

(Superficial  dorsal 
lingual 
rauine. 


(^Angular  . 

inferior  i^alpebral 

dorsal  and  lateral 
nasal  veins. 


4.  facial 


r  Supraorbital 
I  frontal 
■^  palpebral 
(nasal. 


5.  occipital 


anterior    internal    max- 
illary   .       .        .        . 

buccal 

masseteric 

Ubial 

submental 

inferior  i>alatine 

tonsiUitic 

glandular. 


f  Mastoid  vein 
(  cervicaL 


(  Alveolar  branches 
infraorbital 
descending  palatini 
naso-palatine 
vidian. 


6.  superior  Ui>ix)id.{S|^. 

7.  middle  thyroid. 

I.  Vertebral 


{Spinal 
deep  cervical 
ascending  cervicaL 


subclavian  A 


2.  external  jugular 


1.  Internal  maxillary 


3.  anterior  Jugular 


2.  temporal 


3.  posterior  auricular 


'Middle  meningeal 
inferior  dental 
deep  temporal 
pterygoid 
masseteric. 


(Anterior 
posterior 
middle  temporal 
paroUd 
anterior  auricular 
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THE  WALL  OP  THE  THORAX  AND  THE  AXILLA. 
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The  parts  included  in  this  section,  viz.,  the  wall  of  the  chest  and 
the  axilla,  are  to  be  learnt  within  a  fixed  time,  in  order  that  the 
examination  of  the  thorax  may  be  midertaken.  Whilst  the  dissection 
of  the  thorax  is  in  progress,  the  student  will  have  to  discontinue  his 
labours  on  the  upper  limb  ;  but,  on  the  completion  of  that  cavity, 
he  must  be  ready  to  begin  the  part  of  the  Back  that  belongs  to  him. 

Position.  Whilst  the  body  lies  on  the  Back,  the  thorax  is  to  be 
raised  to  a  convenient  height  by  a  block ;  and  the  arm,  being  slightly 
rotated  outwards,  is  to  be  placed  at  a  right  angle  to  the  trunk. 

Directions,  Before  the  dissection  is  entered  on,  attention  should 
be  given  to  the  depressions  on  the  surface,  to  the  prominences  of 
muscles,  and  to  the  projections  of  the  bones ;  because  these  serve  as 
guides  to  the  position  of  parts  beneath  the  skin. 

Surface-marking,  Between  the  arm  and  the  chest  is  the  hollow  of 
the  arm-pit,  in  which  the  large  vessels  and  nerves  of  the  limb  are 
lodged.  The  extent  of  this  hollow  may  be  seen  to  vary  much  with 
the  position  of  the  Umb  to  the  trunk ;  for  in  proportion  as  the  arm 
is  elevated,  the  fore  and  hinder  boundaries  are  carried  upwards  and 
rendered  tense,  and  the  depth  of  the  space  is  diminished.  In  this 
spot  the  skin  is  of  a  dark  colour,  and  is  furnished  with  hairs  and 
large  sweat  glands. 

If  the  arm  is  forcibly  raised  and  moved  in  different  directions, 
whilst  the  fingers  of  one  hand  are  placed  in  the  arm-pit,  the  head 
of  the  humerus  may  be  recognised. 

On  the  outer  side  of  the  limb  is  the  prominence  of  the  shoulder ; 
and  immediately  above  it  is  an  osseous  arch,  which  is  formed  in- 
ternally by  the  clavicle,  and  externally  by  the  spine  and  the  acromion 
process  of  the  scapula.  Continued  downwards  from  about  the  middle 
of  the  clavicle,  is  a  slight  depression  between  the  pectoral  and  del- 
toid muscles,  in  which  the  coracoid  process  can  be  felt  near  that  bone. 
A  second  groove,  extending  outwards  from  the  sternal  end  of  the 
clavicle,  corresponds  with  the  interval  between  the  clavicular  and 
sternal  origin  of  the  great  pectoral  muscle. 

Along  the  front  of  the  arm  i^  the  prominence  of  the  biceps 
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mnsclo ;  and  on  each  side  of  that  eminence  is  a  groovef  which  prominence 
subsides  inferiorly  in  a  depression  in  front  of  the  elbow-joint.    The  ^*^  g«>ovM. 
inner  of  the  two  grooves,  the  deepest,  indicates  the  position  of  the 
Hirachial  vessels. 

*    If  the  elbow  joint  be  semiflexed,  the  prominences  of  the  outer  Proml- 
and  inner  condyles  of  the  humerus  will  be  rendered  evident,  espe-  "round  the 
dally  the  inner.    Below  the  outer  condyle,  and  separated  from  it  elbow  joint. 
l^''  a  slight  interval,  the  head  of  the  radius  projects  ;  it  may  be 
recognised  by  rotating  the  bone,  the  fingers  at  the  same  time  being 
placed  over  it.    At  the  back  of  the  articulation  is  the  prominence 
of  the  olecranon. 

Dissection,  As  the  first  step  in  the  dissection,  raise  the  skin  from  Dissection 
the  side  of  the  chest  and  the  arm-pit,  over  the  great  pectoral  muscle  ta^ument 
and  the  hollow  of  the  axilla,  by  means  of  the  following  incisions : — 
One  is  to  be  made  along  the  middle  of  the  sternum.  A  second, 
carried  along  the  clavicle  for  the  inner  two  tliirds  of  that  bone,  is  to 
be  continued  down  the  front  of  the  arm  rather  beyond  the  anterior 
fold  of  the  ann-pit,  and  then  to  be  turned  across  the  inner  surface 
of  the  arm  as  far  as  the  hinder  fold  of  the  axilla.  From  the  xiphoid 
cartilage  a  third  cut  is  to  be  directed  outwards  over  the  side  of  the 
diest,  as  far  back  as  to  a  level  with  the  posterior  fold  of  the 
irm-pit. 

The  flap  of  skin  now  marked  out  should  bo  reflected  outwards  Reflect  skiii: 
beyond  the  axilla  ;  but  it  should  be  left  attached  to  the  body,  in 
order  that  it  may  be  used  afterwards  for  the  preservation  of  the  part. 

The  subcutaneous  fatty  layer  of  the  thorax  resembles  the  same  Fudir, 
atmcture  in  other  parts  of  the  body  ;  but  in  this  region  it  does  not  superficial,. 
contain  much  fat. 

Beneatli  the  subcutaneous  layer  is  a  deeper  and  stronger  special  and  deci» : 
fa9cia  which  closely  invests  the  muscles,  and  is  continuous  with  the 
deep  fascia  of  the  arm.    It  is  tliin  on  the  side  of  the  chest,  but  be- 
comes much  thicker  where  it  is  stretched  across  the  axilla.    An  where 
incision  through  it,  over  the  arm-pit,  will  render  evident  its  increased  *^ckest. 
strength  in  this  situation,  and  the  casing  it  gives  to  the  muscles 
bounding  the  axilla ;  and  if  the  fore  finger  be  introduced  tIu*ough 
the  opening,  some  idea  will  be  gained  of  its  capability  of  confining 
«n  abscess  in  that  hollow. 

Dissection,  The  cutaneous  nerves  of  the  side  of  the  chest  are  to  Dissection 
be  next  sought.    At  the  spots  where  they  are  to  be  found  they  are  o^c^tanwrn* 
placed  beneath  the  fat,  so  that  the  student  must  cut  through  it ;  the  chest, 
and  those  on  the  clavicle  lie  also  beneath  the  platysma  muscle. 
Small  veflsels  will  indicate  the  position  of  the  nerves. 

Some  of  them  (from  the  cervical  plexus)  cross  the  clavicle  at  from  cer\i- 
the  middle,  and  the  inner  part.     Others  (anterior  cutaneous  of  the  ^ 
thorax)  appear  at  the  side  of  the  sternum, — one  from  each  inter- 
oostal  space.    And  the  rest  (lateral  cutaneous  of  the  thorax)  should 
be  looked  for  along  tlie  side  of  the  chest,  about  one  inch  below 
the  anterior  fold  of  the  axilla,  there  being  one  from  each  intercostal  and  inter- 
wptuce  except  the  first :  as  the  last-mentioned  nerves  pierce  the  wall  ^^^^  • 
odE  tbe  thorax,  they  divide  into  an  interior  and  a  posterior  pieee. 
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The  posterior  pieces  of  the  highest  two  nerves  are  larger  than 
tlie  rest.  They  are  to  be  followed  across  the  arm-pit,  and  a  junc- 
tion is  to  be  found  there  with  a  branch  (nerve  of  Wrisberg)  of 
tlie  bracliial  plexus. 

Cutaneous  nerves  of  the  cervical  plexus.  These  cross  the  clavicle 
and  are  distributed  to  the  integuments  over  the  pectoral  muscle. 
The  most  internal  branch  (sternal)  lies  near  the  inner  end  of  the 
bone,  and  reaches  but  a  short  distance  below  it.  Other  branchdil 
(clavicular),  two  or  more  in  number  and  larger  in  size,  cross  the 
centre  of  the  clavicle,  and  extend  to  near  the  lower  border  of  the 
pectoralis  major ;  they  join  one  or  more  of  the  anterior  cutaneous 
nerves  of  the  thorax. 

The  cutaneous  nerves  of  tlie  thorax  are  derived  from  the  trunks  of 
the  intercostal  nerves  between  the  ribs  (fig.  69).  Of  these  there 
are  two  sets: — One  set,  lateral  cutaneous  nerves  of  the  thorax, 
arise  from  the  trunks  of  the  nerves  about  mid  way  between  the 
spine  and  the  sternum.  The  other  set,  anterior  cutaneous  nerves 
of  the  thorax,  are  the  terminations  of  the  same  intercostal  trunks 
at  the  middle  line  of  the  body. 

The  antetiar  cutaneous  nerves  piercing  the  pectoral  muscle,  are 
directed  outwards  in  the  integuments  as  slender  filaments.  The 
oifset  of  the  second  ner>''e  joins  a  cutaneous  branch  of  the  cervical 
plexus ;  and  tlie  others  supply  the  integuments  and  the  mammary 
gland.  Small  cutaneous  branches  of  the  internal  mammary  vessels 
accompany  the  nen^es. 

The  lateral  cutaneous  nerves  (fig.  69)  issue  with  companion  vessels 
between  the  digitations  of  the  serratus  muscle,  and  divide  into  an 
anterior  and  a  posterior  piece.  There  is  not  usually  any  lateral 
cutaneous  nerve  to  the  first  intercostal  tnmk. 

The  anterior  offsets  (*)  bend  over  the  pectoral  muscle,  and  end 
in  the  integuments  and  the  mammary  gland  :  tliey  increase  in  size 
downwards,  and  the  lowest  give  twigs  to  the  digitations  of  the 
external  oblique  muscle.  The  cutaneous  nerve  of  the  second  inter- 
costal trunk  wants  commonly  the  anterior  offset. 

The  posterior  offsets  (")  end  in  tlie  integuments  over  the  latis- 
simus  dorsi  muscle  and  the  back  of  the  scapula,  and  decrease  in  size 
from  above  down. 

The  branch  of  the  second  intercostal  nerve  is  larger  than  the 
rest,  and  perforates  the  fascia  of  the  axilla ;  it  supplies  the  integu- 
ment of  the  arm  (p.  266),  and  is  named  intercosto-Jiumeral.  As  it 
crosses  the  axilla  it  is  divided  into  two  or  more  pieces,  and  is 
connected  to  tlie  nerve  of  Wrisberg  (*)  by  a  filament  of  variable 
size. 
Third  nerve.  The  branch  of  the  third  intercostal  gives  filaments  likewise  to 
the  arm-pit  and  the  inner  part  of  the  arm. 

The  MAMMA  is  the  gland  for  the  secretion  of  the  milk,  and  is 
situate  on  the  lateral  aspect  of  the  fore  part  of  the  chest.^ 

*  If  the  student  has  a  male  body,  he  may  disregard  the  description  of  the 
mamma ;  and  if  the  body  is  a  female,  he  may  set  aside  the  hreasi  for  a  mom 
convenient  examination  of  its  structure. 
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Besting  on  the  great  pectoral  muscle,  it  is  hemispherical  in  form,  Form  and 
but  it  is  rather  most  prominent  at  the  inner  and  lower  aspects.    Its  P*^^**®"* » 
dimensions  and  weight  vary  greatly.     In  a  breast  not  enlarged  by  dimenSoM 
lactation,  the  width  is  commonly  about  four  inches.  Longitudinally  it 
-extends  from  the  third  to  the  sixth  or  seventh  rib,  and  transversely 
from  the  side  of  the  sternum  to  the  axilla.    Its  thickness  is  about 
one  inch  and  a  half.    The  weight  of  the  mamma  ranges  from  six  and  weight, 
to  eight  ounces. 

Nearly  in  the  centre  of  the  gland  (rather  to  the  inner  side)  rises  Position  and 
the  conical  or  cylindrical  projection  of  the  nipple  or  mamilla.    This  n^Ae!  **** 
prominence  is  about  half  an  inch  or  rather  more  in  length,  is  slightly 
turned  outwards,  and  presents  in  the  centre  a  shallow  depression, 
where  it  is  rather  redder.    Around  the  nipple  is  a  coloured  ring, —  the  areola : 
the  areola^  about  an  inch  in  width,  whose  tmt  is  influenced  by  the 
<:omplexion  of  the  body,  and  is  altered  during  the  times  of  men-  colour  is 
stmation,  pregnancy,  and  lactation.    The  skin  of  the  nipple  and  *^*®'***' 
areola  is  provided  with  numerous  papilla;  and  lubricating  glands  ;  gUuJds** 
and  on  the  surface  are  some  small  tubercles  marking  the  position 
of  the  ducts  of  the  glands. 

In  the  male  the  mammary  gland  resembles  that  of  the  female  m  Breast  of 
^neral  form,  though  it  is  less  prominent ;  and  it  possesses  a  small  *^®  ""^' 
nipple,  which  is  surrounded  by  an  areola  provided  with  hairs.    The 
glandular  or  secretory  structure  is  imperfect. 

Structure,  In  its  texture  the  mamma  resembles  those  compound  Stracture. 
glands  which  are  formed  by  the  vesicular  endings  of  branched 
'ducts.     It   consists   of   small  vesicles  which  are  united  to  form 
lobules  and  lobes.    Connected  with  each  lobe  is  an  excretory  or 
lactiferous  duct. 

A  layer  of  areolar  tissue,  containing  fat,  surrounds  the  gland,  investing 
and  penetrates  into  the  interior,  subdividing  it  into  lobes ;  but  in 
the  ultimate  structure  of  the  gland,  and  in  the  nipple  and  areola, 
there  is  not  any  fatty  substance.    Some  fibrous  septa  fix  the  gland  and  flbrons 
lo  the  skin,  and  support  it ;  these  are  the  ligamenta  suspensoria  of    ^^' 
Sr  A.  Cooper. 

Vedclu,  The  little  vesicles  or  cells  at  the  ends  of  the  most  minute  Texture  and 
ducts  are  rounded  in  shape,  and  when  filled  with  milk  or  mercury  vesicles. 
^re  just  visible  to  the  naked  eye,  l)eing  about  the  size  of  a  small 
pinhole  in  paper.     (Cooper.)     Each  is  surrounded  externally  by  a 
close  vascular  network. 

Lobules  and  lobes.  A  collection  of  the  vesicles  around  their  ducts  Vesicles 
form  the  lobule  or  glandule,  which  varies  in  size  from  a  pin's  head  lobules,  and 
to  a  small  tare.    By  the  union  of  the  lobules  the  lobes  are  produced,  J®^** 
of  which  there  are  about  twenty  altogether,  and  each  is  provided 
with  a  distinct  duct. 

The  ducts  issuing  from  the  several  lobes  (about  twenty)  are  named  Lactiferous 
from  their  office  galoLctophorous  ;  they  converge  to  the  areola,  where  * 

they  swell  into  oblong  dilatations  or  reservoirs  (sacculi)  of  one- 
«ixth  to  one-third  of  an  inch  in  width.  Onwards  from  that  spot  the 
ducts  become  straight ;  and,  surrounded  by  areolar  tissue  and 
ilBj  are  continued  through  the  nipple,  nearly  parallel  to  one 
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open  <"}  end  another,  and  gradu^ly  narrowing  in  size,  to  open  on  the  summit 
by  apertures  varying  from  the  size  of  a  bristle  to  that  of  a  common 


Structuie. 


pm. 


Like  many  other  excretory  ducts,  the  milk  tubes  consist  of  an 
external  or  fibrous,  and  of  an  internal  or  mucous  coat ;  they  and 
the  vesicles  are  sheathed  by  a  columnar  epithelium,  which  becomes 
flattened  towards  the  outer  opening. 
Sjn^^*nd8  Beneath  the  skin  of  the  nipple  and  areola  are  branched  lubricatinj| 
glands,  which  open  on  the  tubercles  before  mentioned. 

Arteries  of        Bloodvessels. — The  arteries  are  supplied  by  the  axillary,  internal  mammaiy, 
the  gland      ^^^  intercostal,  and  enter  both  surfaces  of  the  gland.   The  veins  end  principally 
and  veins,     in  the  axiUaiy  and  internal  mammary  trunks  ;  but  others  enter  the  inter- 
costal yeins. 
Nerves.  The  nerves  are  supplied  from  the  anterior  and  lateral  cutaneous  branches  of 

the  thorax,  viz.,  from  the  third,  fourth,  and  fifth  intercostal  nerves. 
Lymphatics.      The  lymphaiies  of  the  inner  side  open  into  the  anterior  mediastinal  glands  : 
but  on  the  outer  side  they  reach  the  axillary  glands. 


Dissection 
of  pectoral 
muscle. 


Remove  flit 
of  axilla, 


follow 
vessels. 


Clean  back 
of  space. 


Trace  nen-es 
of  plexus. 


and  on  inner 
wall. 


Dissection  (fig.  69).  With  the  limb  ui  the  same  position  to  the 
trunk,  the  student  is  first  to  remove  the  fascia  and  the  fat  from  the 
surface  of  the  great  pectoral  muscle.  In  cleaning  the  muscle  the 
scalpel  should  be  carried  in  the  direction  of  the  fibres,  viz.,  from  the 
arm  to  the  thorax ;  and  the  dissection  may  be  begun  at  the  lower 
border  on  the  right  side,  and  at  the  upper  border  on  the  left  side. 

The  fascia  and  the  fat  are  to  bo  taken  from  the  axilla,  without 
injury  to  the  numerous  vessels,  nerves,  and  glands  in  the  space. 
The  dissection  \v\\\  be  best  executed  by  cleaning  first  the  large 
axillary  vessels  at  the  outer  part,  where  these  are  about  to  enter 
the  arm  :  and  then  following  their  branches  which  are  directed 
to  the  chest,  viz.,  the  long  thoracic  under  cover  of  the  anterior 
boundary,  and  the  circumflex  and  subscapular  vessels  and  nerves 
along  the  posterior  boundary.  Some  arterial  twigs  entering  the 
axillary  glands  should  be  traced  out. 

In  taking  away  the  fascia  and  fat  from  the  muscles  in  the  posterior 
boundary  of  the  space,  ^e  small  internal  cutaneous  nerve  of  the 
musculo-spiral  should  be  looked  for  near  the  great  vessels. 

The  large  nerves  of  the  brachial  plexus  are  then  to  be  defined. 
The  smallest  of  these,  which  possibly  may  be  destroyed,  is  the  nerve 
of  Wrisberg :  it  lies  close  to  the  hinder  edge  of  the  axillary  vein, 
and  joins  with  the  intercosto-humeral  nerve. 

When  cleaning  the  serratus  muscle  on  the  ribs  the  student  is  to 
seek  on  its  surface  the  posterior  thoracic  nerve ;  and  to  trace  the 
posterior  offsets  of  the  intercostal  nerves  crossing  the  axilla. 


THE  AXILLA. 

Situation  The  axilla  is  the  hollow  between  the  arm  and  the  chest  (fiig  69). 

Se  am^pS  ^*  '^  somewhat  pyramidal  in  form,  and  its  apex  is  directed  upwards 
to  the  root  of  the  neck.  The  space  is  larger  near  the  thorax  than 
at  the  arm,  and  its  boundaries  are  as  follows  :— - 

Amndaiiet.      Boundaries,  In  front  and  behind  the  space  is  limited  by  f61d& 


BOONOABIES   OF   AXILLA, 


Ml 


irhicb  are  coiwtracUd  bf  the  muscles  passing  ttom  the  trunk  to 

the  upper  limb.    In  the  anterior  fold  are  the  two  pectoral  musclee,  Ttw  pectont. 

but  tbeae  take  unequal  aharefl  in  its  couatruction,  in  consequence  of  fr^Jt"*" 

the  difference  in  their  size  and  shape  : — thus  the  pectorajis  major 
A  extendfl  orer  the  whole  front  of  the  space,  reaching  from  Uie 
clavicle  to  the  lower  edge  of  the  anterior  fold  ;  whilst  the  pectoralis 
minor  B,  which  is  a  narrow  jnuacle,  correaponds  only  with  the 
ihiddle  third  of  the  space.    In  tlie  posterior  boundary,  from  above 

Fig.  60.* 


downwards,  lie  the  snbscapularis  r,  the  ^ie»muB  dorsi  muscle  n, 
and  the  teres  mnjor  E  :  this  boundary  reaches  farther  out  than  the  «nill«llmi. 
anterior,  especially  near  the  humenis  ;  and  iU  lower  margin,  which  niuLiu^ii- 
18  formed  by  the  latiBsiraus  dorsi,  projects  forwards  beyond  the  level  V^^  "^ 
of  the  subscapularis. 

On  the  inner  side  of  the  axilla  lie  the  first  four  ribs,  with  their  ^J*"^*" 
intervening  intercostal  mnscles,  and  the  port  of  the  serratus  magnue 
c  taking  origin  from  those  bones.     On  the  outer  side  the  space  has  outers™. 

*  Tieir  of  the  di««c(«d  axilla  (tUmtrBttoDi  of  DiBBections. )  Afaadn :  a. 
PccUnaJiB  nujor.  B.  Pectoralis  minor,  c  Serratus  mBgniu.  D.  lAtiBBimiu 
doni.  ■.  Teres  major,  r.  Sabscapalaris.  a.  Coraco-brscbialiB.  a.  Biceps. 
VetteU:  a.  Axillary  aztnTj.  b.  Aiilluj  vein.  e.  BnbseaiiulBr  Tela.  d. 
Ssbae^iilu  sTtei7.  e.  Posterior  circumflex  art«r;.  Nrrvei ;  1.  Median. 
2.  Intenial  cutaDeons.  3.  Dinar,  i.  Muuculo-spiral.  5.  Nerrs  of  Wrieborg. 
0.  Inlenul  cntaneoos  of  musculo -spiial.  7.  Subscapular.  S.  Poatenor  pieces 
«(  tlM  Uteial  ealaoeous  o£  the  thorax.     9.  Anterior  pieces  of  cntaueoos  oE 
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but  small  dimensions,  and  is  limited  by  the  humeras  and  the  coraco- 
brachialis  and  biceps  muscles  (o  and  h). 

The  apex  of  the  hollow  is  situate  between  the  clavicle,  the  upper 
margin  of  the  scapula,  and  the  first  rib  ;  and  the  forefinger  may  be 
introduced  into  the  space  for  the  purpose  of  ascertaining  the  upper 
boundaries,  and  the  depth.  The  base  or  widest  part  of  the  pyramid 
is  turned  downwards,  and  is  closed  by  the  thick  aponeurosis  reach- 
ing from  the  anterior  to  the  posterior  fold. 

Contents  of  the  space.  In  the  axilla  are  contained  the  axillary  vessels 
and  the  brachial  plexus,  with  their  branches  ;  some  branches  of  the 
intercostal  nerves  ;  together  with  lymphatic  glands,  and  a  large 
quantity  of  loose  areolar  tissue  and  fat. 

Position  of  the  trunks  of  vessels  and  nerves.  The  large  axillary  artery 
(a)  and  vein  (b)  cross  the  outer  portion  of  the  space  in  passing  from 
the  neck  to  the  upper  limb.  The  part  of  each  vessel  now  seen  liea 
close  to  the  humerus,  reaching  beyond  the  line  of  the  anterior  fold 
of  the  arm-pit,  and  is  covered  only  by  the  common  superficial  oovct- 
ings,  viz.,  the  skin,  the  fatty  layer  or  superficial  fascia,  and  the  deep 
fascia.  Behind  the  vessels  are  the  subscapularis  (f)  and  the  tendons 
of  the  latissimus  and  teres  muscles  (d  and  s).  To  their  outer  mde 
is  the  coraco-brachialis  muscle  (o). 

On  looking  into  the  space  from  below,  the  axillary  vein  (b)  lies 
on  the  thoracic  side  of  the  artery. 

After  the  vein  has  been  drawn  aside,  the  artery  will  be  seen 
amongst  the  large  nerves  of  the  upper  limb,  having  the  median 
trunk  (*)  to  the  outside,  and  the  ulnar  (')  and  the  small  nerve  of 
Wrisberg  (*)  to  the  inner  side  ;  the  internal  cutaneous  (*)  gene- 
rally superficial  to,  and  the  musculo-spiral  (*)  and  circumflex  nerves 
beneath  it.  This  part  of  the  artery  gives  branches  to  the  side  of  the 
chest  and  the  shoulder.  The  vein  receives  some  branches  in  this 
spot. 

Position  of  the  branches  of  vessels  and  nerves.  The  several  branches 
of  the  vessels  and  nerves  have  the  undermentioned  position  with 
respect  to  the  boundaries  : — 

Close  to  the  anterior  fold,  and  concealed  by  it,  the  long  thoracic 
artery  runs  to  the  side  of  the  chest ;  and  taking  the  same  direction ^ 
though  nearer  the  middle  of  the  hollow,  are  the  small  external  mam- 
mary artery  and  vein. 

Extending  along  the  posterior  fold,  within  its  lower  margin  and 
in  contact  with  the  edge  of  the  subscapularis  muscle,  are  the  sub- 
scapular vessels  and  nerves  (d  and  ') ;  and  near  the  humeral  end 
of  the  subscapularis  the  posterior  circumflex  vessels  and  nerve  (e^ 
bend  backwards  beneath  the  large  axillary  trunks. 

On  the  inner  boundaiy,  at  the  upper  part,  are  a  few  small  branches 
of  the  superior  thoracic  artery,  which  ramify  on  the  serratus  muscle  ; 
but  these  are  commonly  so  unimportant,  that  this  part  of  the  axillary 
space  may  be  considered  free  from  vessels  with  respect  to  any  surgical 
operation.  Lying  on  tlie  surface  of  the  serratus  magnus,  is  the  nerve 
to  that  muscle  ;  and  perforating  the  inner  boundary  of  the  space, 
are  the  lateral  cutaneous  nerves  of  the  thorax, — two  or  more  ofiEsets 
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of  which  are  directed  across  the  axilla  to  the  arm,  and  receive  the 
name  intercosto-humeral. 

The  lymphatic  glands  of  the  axilla  are  arranged  in  two  sets  :  one  I'ymphatio 
is  placed  along  the  inner  side  of  the  hloodvessels  ;  and  the  other  Sxiiia:°'*^* 
occupies  the  lower  and  hinder  parts  of  the  space,  lying  near  and 
along  the  posterior  boundary.  Commonly  they  are  ten  or  twelve 
in  number ;  but  in  number  and  size  they  vary  much.  Small  vas- 
cular twigs  from  the  branches  of  the  axillary  vessels  are  furnished 
to  them. 

The  glands  by  the  side  of  the  bloodvessels  receive  the  lymph- 
atics of  the  arm  ;  and  those  along  the  hinder  boundary  are  joined 
by  the  lymphatics  of  the  fore  part  of  the  thorax  and  posterior  sur- 
face of  the  Back,  as  well  as  by  some  from  the  mamma.  Most  of 
the  efferent  ducts  imite  to  form  a  trunk,  which  opens  into  the  lym-  end  in  the 
phatic  duct  of  the  neck  of  the  same  side ;  some  may  enter  separately  ^^  ^ 
the  subclavian  vein. 

The  PECTORALIS  MAJOR,  A,  is  triangular  in  shape,  with  the  base  at  Pectoraiia 
the  thorax  and  the  apex  at  the  arm.    It  arises  internally  from  the  °*      ^ 
fiont  of  the  sternum,  and  the  cartilages  of  the  true  ribs  except  the  ^^^  ^^ 
last ;  superiorly  from  the  sternal  half  of  the  clavicle  ;  and  inf eriorly  clavicle. 
£t>m  the  aponeiu*osis  of  the  external  oblique  muscle  of  the  abdomen. 
From  this  wide  origin  the  fibres  take  different  directions, — ^those 
i^m  the  clavicle  being  inclined  obliquely  downwards,  and  those 
from  the  lower  ribs  upwards  beneath  the  former  ;  and  all  end  in  a 
tendon,  which  is  inserted  into  the  outer  edge  of  the  bicipital  groove  ixwertion 
of  the  humerus  for  about  two  inches.  hnmeru. 

This  muscle  bounds  the  axilla  anteriorly,  and  is  connected  some- 
times to  its  fellow  by  fibres  in  front  of  the  sternum.    Besides  the 
superficial  structures  and  the  mamma,  the  platysma  covers  the  pec- 
toralis  major  close  below  the  clavicle.    A  lengthened  interval,  which  Pm^  cover- 
corresponds  with  a  depression  on  the  surface,  separates  the  clavicu-  °^   ' 
lar  from  the  sternal  attachment.    One  border  (outer)  is  in  contact  ^^  ^^ 
with  the  deltoid  muscle,  and  with  the  cephalic  vein  and  a  small 
artery  ;  and  the  lower  border  forms  the  margin  of  the  anterior  fold 
of  tiie  axilla.    The  parts  covered  by  the  muscle  will  be  seen  sub- 
aeqnently. 

Action,  If  the  humerus  is  hanging,  the  muscle  will  move  for-  Use  on  the 
wards  the  limb  until  the  elbow  reaches  the  front  of  the  trunk,  and  '^■°*^*°^* 
will  rotate  it  in. 

When  the  limb  is  raised,  the  pectoralis  depresses  and  adducts  it ;  ni^d, 
and  acting  with  other  muscles  inserted  into  the  opposite  side  of  the 
hnmeros,  it  may  dislocate  the  head  of  that  bone  when  the  lower  end 
is  fixed,  as  in  a  fall  on  the  elbow. 

Sopposing  both  limbs  fixed  as  in  climbing,  the  trunk  will  be  ^^^ 
raised  by  both  muscles  ;  and  the  ribs  can  be  elevated  in  laborious 
breathing. 

Dineedon  (fig.  70).  The  great  pectoral  muscle  is  to  be  cut  across  Diaeeetfon. 
now  in  the  following  manner  : — 

ObAj  the  clavicular  part  is  to  be  first  divided,  so  that  the  branches  ^*^^?*' 
of  the  nerve  and  artery  to  the  muscle  may  be  found.    Reflect  the  the  pe^xaL 
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cnt  part  of  the  muscle,  and  press  the  limb  against  the  edge  of  the 
table,  for  the  purpose  of  raising  the  clavicle  and  rendering  tight 
the  fascia  attached  to  that  bone ;  on  carefully  removing  the  fat, 
and  a  piece  of  fascia  prolonged  from  the  upper  border  of  the  small 
pectoral  muscle,  the  membranous  costo-coracoid  sheath  will  be  seen 
close  to  the  clavicle,  covering  the  axillary  vessels  and  nerves. 

At  this  stage  the  cephalic  vein  is  to  be  defined  as  it  crosses  in- 
wards to  the  axillary  vein.  A  branch  of  nerve  (anterior  thoracic), 
and  the  acromial  thoracic  artery,  which  perforate  the  tube  of  mem- 
brane around  the  vessels,  are  to  be  followed  to  the  pectoral  muscles. 

The  remaining  part  of  the  pectoralis  major  may  be  cut  about  its 
centre,  and  the  pieces  may  be  thrown  inwards  and  outwards.  Any 
fat  coming  into  view  is  to  be  removed ;  and  the  insertion  of  the 
tendon  of  the  pectoralis  is  to  be  followed  to  the  humerus. 

Insertion  of  the  pectoralis.  The  tendon  of  the  pectoralis  consists  of 
two  parts,  anterior  and  posterior,  at  its  attachment  to  the  bone  ; — 
the  anterior  receives  the  clavicular  and  upper  sternal  fibres,  and 
joins  the  tendon  of  the  deltoid  muscle ;  and  the  posterior  gives 
attachment  to  the  lower  ascending  fibres.  The  tendon  is  from  two 
inches  to  two  inches  and  a  half  wide,  and  sends  upwards  one  ex- 
pansion over  the  bicipital  groove  to  the  capsule  of  the  shoulder 
joint,  and  another  to  the  fascia  of  the  arm. 

Parts  covered  by  the  pectoralis.  The  great  pectoral  muscle  covers 
the  pectoralis  minor,  and  forms  alone,  above  and  below  that  muscle, 
the  anterior  boundary  of  the  axilla.  Between  the  pectoralis  minor 
and  the  clavicle  it  conceals  the  subclavius  muscle,  the  sheath  con- 
taining the  axillary  vessels,  and  the  branches  perforating  that 
sheath.  Below  the  pectoralis  minor  it  lies  on  the  side  of  the  chest, 
on  the  axillary  vessels  and  nerves,  and  on  the  biceps  and  coraoo- 
brachialis  muscles  near  the  humerus. 

The  PECTORALIS  MINOR  (fig.  70,  ^)  rcscmbles  the  preceding  mnscle 
in  shape,  and  is  extended  like  it  from  the  thorax  to  the  arm.  Its 
origin  is  connected  by  slips  with  the  third,  fourth,  and  fifth  ribs, 
external  to  their  cartilages ;  and  between  the  ribs,  with  the  aponen- 
rosis  covering  the  intercostal  muscles.  The  fibres  converge  to  their 
insertion  into  the  anterior  half  of  the  upper  surface  of  the  coraooid 
process  of  the  scapula. 

This  muscle  is  placed  before  the  axillaiy  space,  and  assists  the 
pectoralis  major  in  forming  the  middle  of  the  anterior  boundary  : 
in  that  position  it  conceals  the  axillary  vessels  and  the  accompany- 
ing nerves.  The  upper  border  lies  near  the  clavicle,  but  between 
it  and  that  bone  is  an  interval  of  a  somewhat  triangular  form.  The 
lower  border  projects  bej'ond  the  pectoralis  major,  close  to  the 
chest ;  and  along  it  the  long  thoracic  artery  lies.  The  tendon  of 
insertion  is  united  with  the  short  head  of  the  biceps  and  the  coraoo- 
brachialis. 

Action.  Acting  with  the  serratus  magnus  it  moves  the  scapula 
forwards  and  somewhat  downwards. 

In  laborious  breathing  it  becomes  an  inspiratory  muscle,  as  it 
takes  its  fixed  point  at  the  scapula. 


COSTO-GORACOID    SHEATH.  245 

DisiecUon,  Supposing  the  clavicle  raised  by  the  pressing  backwards  Disaection 
the  arm,  as  before  directed,  the  tube  of  fascia  around  the  vessels  jLoid*^^ 
will  be  demonstrated  by  making  a  transverse  cut  in  the  costo-cora-  fi^ift- 
coid  membrane  near  the  clavicle,  so  that  the  handle  of  the  scalpel 
can  be  passed  beneath  it.    By  raising  the  lower  border  of  the  sub- 
clavius  this  muscle  will  be  seen  to  be  incased  by  fascia,  which  is 
attached  to  the  bone  both  before  and  behind  it. 

The  C08to-coracoid  membrane^  or  ligament  (fig.  70),  is  a  firm  Coeto-com- 
membranous  band,  which  receives  this  name  from  its  attachment  on  bnir*"*' 
the  one  side  to  the  rib,  and  on  the  other  to  the  coracoid  process  of  the 
scapula.     Between  those  points  it  is  inserted  into  the  clavicle,  en-  conceals 
closing  the  subclavius  muscle  ;  and  is  joined  by  the  piece  of  fascia  ■^**^^"*» 
that  incases  the  small  pectoral  muscle.    From  its  strength  and 
position  it  gives  protection  to  the  vessels  surrounded  by  their  loose 
sheath. 

When  traced  downwards  it  is  found  to  descend  on  the  axillary  and  joins 
vessels  and  nerves,  joining  externally  the  fascia  on  the  coraco-  vessels.^ 
brachialis  muscle,  and  blending  with  the  sheath  of  the  axillary 
vessels  beneath  the  small  pectoral  muscle.    Its  extent  is  not  so 
great  on  the  inner  as  on  the  outer  side,  for  internally  it  reaches  but  a 
very  short  distance  on  the  axillary  vein. 

The  sheath  of  the  axillary  vessels  and  nerves,  E,  is  derived  from  Sheath  of 
the  deep  fascia  of  the  neck,  being  prolonged  from  that  on  the  ^®"*®"  • 
scaleni  muscles  ;  and  resembles,  in  its  form  and  office,  the  funnel- 
shaped  tube  of  membrane  surrounding  the  femoral  vessels  in  the 
upper  part  of  the  thigh.   It  is  strongest  near  the  subclavius  muscle,  strongest 
where  the  costo-coracoid  bond  joins  it.    The  anterior  part  of  the 
tube  is  perforated  by  the  cephahc  vein  (e),  the  acromial  thoracic 
artery  (o),  and  the  anterior  thoracic  nerve  Q), 

Dissection.  After  the  costo-coracoid  membrane  has  been  examined,  Clean  the 
the  remains  of  it  are  to  be  taken  away ;  and  the  subclavius  muscle,  ^®®*®"* 
and  the  axillary  vessels  and  nerves  with  their  branches,  are  to  be 
carefully  cleaned. 

The  SUBCLAVIUS  muscle  (fig.  70,  ^)  is  roundish  in  form,  and  is  Subclavius 
placed  between  the  clavicle  and  the  rib.   It  arises  by  a  tendon  from 
the  first  rib,  at  the  junction  of  the  osseous  and  cartilaginous  parts, 
and  in  front  of  the  costo-clavicular  ligament.    The  fibres  ascend  is  attached 
obliquely,  and  are  inserted  into  a  groove  on  the  under  surface  of  a^^Ajg^rib. 
the  clavicle,  which  reaches  between  the  two  tubercles  (internal  and 
external)  for  the  attachment  of  the  costo  and  coraco-clavicular 
Hgaments. 

The  muscle  overhangs  the  large  vessels  and  nerves  of  the  limb,  Connec- 
and  is  enclosed,  as  before  said,  in  a  sheath  of  fascia. 

Action,  It  depresses  the  clavicle,  and  indirectly  the  scapula ;  but  use. 
if  the  shoulder  is  fixed  it  elevates  the  first  rib. 

Hie  ATTT.T.ARv  ABTEBT  (fig.  70)  coutiuues  the  subclavian  trunk  Axiiiaxy 
to  the  upper  limb.    The  part  of  the  vessel  to  which  this  name  is      ^  * 
applied  is  contained  in  the  axilla,  and  extends  from  the  lower  extent; 
bOTder  of  the  first  rib  to  the   lower  edge  of  the  teres  major 
muscle  (h). 


DISSECTION    OF  THE   UPPER  UMB. 

In  the  axillBiy  space  its  position  will  bo  marked  by  a  line  from 
the  middle  of  the  elavicle  to  the  inner  edge  of  tlie  coraco-brachiolis. 
Ite  direction  will  vary  with  the  poeition  of  the  limb  to  the  trunk  ; 
for  when  the  arm  lies  by  the  ude  of  the  body  the  vesiiel  is  curved, 
its  convexity  being  upwards  ;  and  in  proportion  aa  the  limb  ia  n- 

Kg.70.* 


moved  to  a  right  angle  witli  the  cheKf,  the  artery  hecomea  etnigfat. 
In  the  upper  part  of  the  axilla  the  vessel  is  deeply  placed,  but  it 
becomes  superficial  as  it  approaches  t!ie  arm. 

Its  connections  with  surrounding  parts  are  numerous ;  and  the 
description  of  these  will  be  methodised  by  dividing  the  artery  into 
three  parts— one  above,  one  beneath,  and  one  below  the  small 
pectoral  muscle. 
u  Above  tiie  tmall  pectoral  mtuck  the  arteiy  is  contained  in  the 
ozillaiy  sheath  of  membrane,  K.  This  put  ia  concealed  by  the  clavi- 
cular portion  of  the  great  pectoral  muscle.     Behind  it  are  the 

*  Second  ticw  of  the  dioectioD  of  tlis  thorax  (Uliuti&Uoiu  ot  Dinectiona). 
Mtudes  :  A.  FecterSiIiB  major,  cut.  b.  Pectoralii  minor,  c  Senatni  ""g""« 
V.  SnbclaTJiu.  i.  Aiilltuy  sheath,  F.  Subacspnluu.  a.  iMiaasaa  donu 
B.  Teres  nujor.  j.  Coraco-tiachiBlic  c  Biceps.  Yat^:  a.  Acromial- 
thoraeic  branch,  b.  Long  thoracic  branch,  e.  Snbsopnlar  branch,  d.  Ai- 
illwj  artery,  t.  Cephalic  rein.  /.  Brachial  veins  joining  the  axillaty  vdn, 
jr.  Ntrva :  1  and  %  Anterior  thoracic  branches.  3.  Bnhicapular  bnnclu 
4.  Nerre  to  tlie  wiratoi.     S.  Iniercosta-hiimera]  branch. 
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intercostal  muscles  of  the  first  space  and  the  first  digitation  of  the 
«erratus  magnus. 

To  the  thoracic  side  is  placed  the  axillary  vein  (g).   The  cephalic  veaaelg, 
Tein  («),  and  offsets  of  the  acromial  thoracic  artery  and  vein,  cross 
•over  it. 

On  the  acromial  side  lie  the  two  cords  of  the  brachial  plexus,  ^^  nerves. 
:8eparated  from  the  vessel  by  a  sUght  interval.    Superficial  to  it  lies 
4Ln  anterior  thoracic  nerve  ;  and  beneath,  is  the  posterior  thoracic. 

Beneath  the  pectoraUs,  the  pectoralis  minor  and  major  b  and  A  ^°^JJ^ 
are  superficial  to  the  axillary  vessel.    But  there  is  not  any  muscle    .^ 
immediately  in  contact  behind,  for  the  arteiy  is  placed  across  the  muBciea, 
top  of  the  axilla,  particularly  when  the  limb  is  in  the  position  re- 
•quired  by  the  dissection. 

The  companion  vein  {g)  lies  to  the  inner  side,  but  separated  from  vein, 
the  arterial  trunk  by  a  bundle  of  nerves. 

In  this  position  the  cords  of  the  brachial  plexus  lie  around  it,  one  and  nerves, 
being  outside,  a  second  inside,  and  a  third  beneath  the  artery. 

Beyond  the  pectoralis  minor  the  artery  is  concealed  in  part  by  the  And  beyond 

lower  border  of  the  great  pectoral  muscle  A,  but  thence  to  its  toraFT^ 

termination  it  is  covered  only  by  the  integuments  and  the  fascia. 

Beneath  it  are  the  subscapularis  muscle,  f,  and  the  tendons  of  the  ^^ , 

ittUBcles 
latissimus  and  teres,  G  and  h.    To  the  outer  side  is  the  coraco-  ' 

4>rachialis  muscle,  J. 

The  axillary  vein  remains  as  above  on  the  thoracic  side  of  the  "^^  vein, 
artery. 

Here  the  artery  lies  in  the  midst  of  the  large  trunks  of  nerves  and  nerves, 
into  which  the  brachial  plexus  has  been  resolved : — On  the  outer 
ade  is  the  median  nerve,  with  the  musculo-cutaneous  for  a  short 
distance ;  and  on  the  inner  side  are  the  ulnar,  and  the  nerve  of 
Wiisberg.  Superficial  to  the  vessel  is  the  internal  cutaneous  ;  and 
behind  are  the  musculo-spiral  and  circumflex  nerves,  the  latter 
extending  only  as  far  as  the  border  of  the  subscapular  muscle. 

The  branches  of  the  axillary  artery  are  furnished  to  the  wall  of  Branches  to 
the  thorax  and  the  shoulder.     The  thoracic  branches  are  four  in  *^®  tnorax 
Jiomber  ;  two  (superior  and  acromial  thoracic)  arise  from  the  artery 
.above  the  pectoralis  minor ;  one  (alar  thoracic)  beneath  the  muscle ; 
and  one  (long  thoracic)  at  the  lower  border.    Three  branches  are 
supplied  to  the  shoulder,  viz.,  subscapular  and  two  circumflex ;  the  and  the 
first  springs  opposite  the  edge  of  the  muscle  of  the  same  name,  and  '        ^' 
the  others  wind  round  the  neck  of  the  humerus.    The  last  offsets 
are  the  external  manunary  and  some  muscular  twigs. 

The  superior  thoracic  branch  is  the  highest  and  smallest  offset,  upper 
and  arises  opposite  the  first  intercostal  space ;  it  ramifies  on  the  side 
<ef  the  chest,  anastomosing  with  the  intercostal  arteries. 

The  acromial  thoracic  branch  (fig.  70,  a)  is  a  short  trunk  on  the  Acromial 
front  of  the  artery,  which  appears  at  the  upper  border  of  the  pecto-  ^SeT*^ 
zilis  minor,  and  opposite  the  interval  between  the  large  pectoral 
and  deltoid  muscles.    Its  branches  are  directed  inwards,  outwards, 
jund  npiwards  :— 

.a.  Hie  inner  set  supply  the  thoracic  muscles,  and  give  a  few  offsets  and  sappuas 


.\ 
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to  the  side  of  the  chest  to  anastomose  with  the  intercostal  and  other 
thoracic  arteries. 

h.  The  outer  or  acromial  set  end  mostly  in  the  deltoid  ;  but  one 
small  artery  accompanies  the  cephalic  vein  for  a  short  distance ;. 
and  another  (inferior  acromial)  perforates  the  deltoid  muscle,  and 
anastoihoses  on  the  acromion  with  a  branch  of  the  suprascapular 
artery  of  the  neck. 

c.  One  or  two  small  twigs  ascend  to  the  subclavius  and  deltoid 
muscles. 

The  alar  thoracic  is  very  inconstant  as  a  separate  branch,  and  its- 
place  is  taken  by  ofEsets  of  the  subscapular  and  long  thoracic  arteries ; 
it  is  distributed  to  the  glands  and  fat  of  the  axillary  space. 

The  long  thoracic  branch  is  directed  along  the  border  of  the  pecto- 
ralis  minor  (fig.  70,  b)  to  about  the  sixth  intercostal  space ;  it  supplies 
the  pectoral  and  serratus  muscles,  and  anastomoses,  like  the  other 
branches,  with  the  intercostal  and  thoracic  arteries.  In  the  famale 
it  g^ves  branches  to  the  mammary  gland. 

An  external  mammary  artery  is  commonly  met  with,  especially  in 
the  female ;  its  position  is  near  the  middle  of  the  axilla  with  a 
companion  vein.  It  supplies  the  glands,  and  ends  in  the  wall  of 
the  thorax  below  the  preceding. 

The  subscapular  branch  (fig.  70,  c)  courses  with  a  nerve  of  the 
same  name  along  the  subscapularis,  as  far  as  the  lower  angle  of 
the  scapula,  where  it  ends  in  branches  for  the  serratus  magnus,  and 
the  latissimus  dorsi  and  teres  muscles  :  it  gives  many  oSsets  to  the 
glands  of  the  space. 

Near  its  origin  the  artery  sends  backwards  a  considerable  dorsal 
branch  round  the  edge  of  the  subscapular  muscle  :  this  gives  an. 
infrascapular  offset  to  the  ventral  aspect  of  the  scapula,  and  then, 
turns  to  the  dorsum  of  that  bone,  where  it  will  be  afterwards  dis- 
sected. 

The  subscapular  artery  is  frequently  combined  at  its  origin  witk 
other  branches  of  the  axillary,  or  with  branches  of  the  brachial 
artery. 

The  circumflex  branches  (anterior  and  posterior)  arise  near  tiie 
border  of  the  subscapular  muscle.  One  turns  in  front  of,  and  the 
other  behind  the  humerus.  They  will  be  followed  in  the  examina- 
tion  of  the  arm. 

Small  muscular  offsets  enter  the  coraco-brachialis  muscle. 

The  AXILLARY  VEIN  (g)  continues  upwards  the  basilic  vein  of  the 
arm  and  has  the  same  extent  and  connections  as  the  axillary  arteiy. 
It  lies  to  the  thoracic  side  of  its  artery,  and  receives  thoracic  and 
shoulder  branches.  Opposite  the  snl^apular  muscle  it  is  joined 
externally  by  a  large  vein,  which  is  formed  by  the  union  of  th« 
venie  comites  of  the  brachial  artery;  and  near  the  clavicle  the 
cephalic  vein  opens  into  it. 

Dissection,  To  follow  out  the  branches  of  the  brachial  ploraa^ 
cut  through  the  pectoralis  minor  near  its  insertion  into  the  ooraooid 
process,  and  turn  it  towards  the  chest,  but  without  injuring  the 
thoncio  ner?e8  in  contact  with  it    The  axilliiy  Ttflseh  are  next  ta 
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be  cot  across  below  the  second  rib,^  and  to  be  drawn  down  witli 
hooks ;  and  their  thoracic  branches  may  be  removed  at  the  same 
time.  A  dense  fascia  is  to  be  cleared  away  from  the  large  nerves 
of  the  plexus. 

The  BBACHIAL  PLEXUS  results  from  the  union  of  the  anterior  ^'®^J* 
branches  of  the  four  lower  cervical  nerves  with  the  first  dorsal  (in  brac^ 
part)  ;    and  a  slip  is  added  to  it  above  from  the  lowest  nerve  in  P*®^"^ 
the  cervical  plexus.    It  is  placed  partly  in  the  neck,  and  partly  in  ^^  sitoatlon. 
tlie  axilla,  and  is  divided  opposite  the  coracoid  process  into  large 
trunks  for  the  supply  of  the  limb.     The  part  of  the  plexus  above 
tibe  clavicle  is  described  in  the  dissection  of  the  head  and  neck  (p.  72). 
The  part  below  the  clavicle  has  the  same  connections  with  the  sur-  and  connec- 
loimding  muscles  as  the  axillary  artery.   Tlie  nerve  trunks  interlace  '^"'' 
in  it  generally  in  the  following  manner  :— 

At  first  the  plexus  consists  of  two  bundles  of  nerves,  which  lie  The  nerves. 
on  the  outer  side  of  the  artery,  and  are  thus  constituted  ; — the  one  ^onls 
nearest  the  vessel  is  formed  by  the  last  cervical  with  the  part  of 
the  first  dorsal  nerve ;  and  the  other,  by  the  fifth,  sixth,  and  seventh 
cervical  nerves.     A  Uttle  lower  down  a  third  or  posterior  cord  is 
produced  by  the  union  of  two  fasciculi,  one  from  each  of  the  other 
bundles ;  so  that,  beneath  the  small  pectoral  muscle,  the  plexus  con-  around  the 
sists  of  three  large  cords,  one  being  on  the  outer  side,  another  on  *"^'^' 
the  inner  side,  and  the  third  behind  the  vessel.    Occasionally  there 
may  be  some  deviation  from  the  above  mentioned  arrangement. 

Tlie  branches  of  the  plexus  below  the  clavicle  arise  from  the  and  give 
several  cords  in  the  following  way  :—  branches,. 

The  outer  card  gives  origin  to  one  anterior  thoracic  branch,  the  from  the 
mnsccdo-cutaneous  trunk,  and  the  outer  head  of  the  median  nerve.   ^^^^» 

The  inner  cord  produces  a  second  anterior  thoracic  nerve,  the  *^er,  and 
inner  head  of  the  median,  the  internal  cutaneous,  the  nerve  of 
Wiisberg,  and  the  ulnar  nerve. 

The  poiierior  cord  furnishes  the  subscapular  branches,  and  ends  posterior 
ID  the  circumflex  and  musculo-spiral  trunks.  ^ 

OiJy  the  thoracic  and  subscapular  nerves  are  dissected  to  their  T^*^^]^ 
tomination  at  present ;  the  remaining  nerves  will  be  seen  in  the  viz., 
ann. 
The  anterior  thoracic  branches  (Qg.  70,  ^  and  '),  two  in  number,  two  anterior 

'Uior&cic 

«»  named  outer  and  inner,  like  the  cords  from  which  they  come. 

The  oiUer  nerve  crosses  inwards  over  the  axillary  artery,  to  the  outer 
wider  surface  of  the  great  pectoral  muscle  in  which  it  ends.    On  the 
inner  side  of  the  vessel  it  communicates  with  the  following  branch. 

The  umer  thoracic  branch  turns  upwards  between  the  artery  and  and  innoc. 
▼Wi,  and  after  receiving  the  offset  from  the  other,  ends  in  many 
Wchea  to  the  under  surface  of  the  pectoralis  minor.    Some  twigs 
«nter  the  great  pectoral  muscle,  after  passing  either  through  the 
pectoralis  minor  or  above  its  border. 

Ike iubmxymlar  nerves  are  three  in  number,  and  take  their  names  ^«»Jjl»- 
tea  the  mnfldes  supplied  : — 

•  HeitodeBt  most  be  careful  not  to  cat  the  vessels  higher  than  the  spot 

he  will  injure  the  dissection  of  the  neck. 
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The  branch  of  the  Bubscapuloris  is  the  highest  and  smallest,  and 
enters  the  upper  part  of  that  muscle. 

The  nen'e  of  the  teres  major  gives  a  small  offset  to  the  inferior 
part  of  the  subscapularis,  and  ends  in  its  muscle. 

A  long  nerve  of  the  latissimus  dorsi  C)  takes  the  course  of  the 
subscapular  artery  along  the  posterior  wall  of  the  axilla,  and  enters 
the  fleshy  fibres  near  the  outer  end. 

Another  small  nerve,  nerve  to  the  ienratuB  (*),  (posterior  thoracic), 
lies  on  the  surface  of  the  serratus  muscle.  It  arises  above  the 
clavicle  (p.  72),  from  the  fifth  and  sixth  cervical  nerves;  it 
descends  behind  the  axillary  arteiy,  and  enters  that  surface  of  the 
serratus  magnus  which  is  turned  towards  the  axilla. 

The  LATISSIHU8  DORSI  MUSCLE,  G,  may  be  examined  as  far  as  it 
enters  into  the  posterior  fold  of  the  axilla.  Arising  from  the  spinal 
column  and  the  back  of  the  trunk,  and  crossing  the  lower  angle  of 
the  scapula,  the  muscle  ascends  to  be  inserted  into  the  bottom  of 
tlie  bicipital  groove  by  a  tendon,  one  inch  and  a  half  in  width,  in 
front  of  the  teres  ;  at  the  lower  border  aponeurotic  fibres  connect 
the  two,  but  a  bursa  intervenes  between  them  near  the  insertion. 

Dissection.  To  lay  bare  the  serratus  muscle  between  the  side  of 
the  chest  and  the  base  of  the  scapula,  the  arm  is  to  be  drawn  from 
the  trunk,  so  as  to  separate  tlie  scapula  from  the  thorax.  The  nerves 
of  the  brachial  plexus  may  be  cut  tlu-ough  opposite  the  third  lib ; 
and  the  fat  and  fascia  should  be  cleaned  from  the  muscular  fibres. 

The  SERRATis  MAGNUS  MUSCLE  (fig.  71,  a)  extends  between 
the  scapula  and  the  thorax.  It  arises  by  nine  pointed  processes 
from  the  outer  surface  of  the  eight  upper  ribs, — ^the  second  rib 
having  two  pieces  ;  and  between  the  ribs  it  takes  origin  from  the 
aponeurosis  covering  the  intercostal  muscles.  The  fibres  converge 
towards  the  base  and  angles  of  the  scapula,  but  from  a  difference 
in  their  direction  the  muscle  appears  to  consist  of  three  parts. 

The  upper  part  is  attached  internally  to  the  first  two  ribs  and  an 
aponeurotic  arch  between  them ;  and  externally,  to  an  impreflsion 
on  the  ventral  surface  of  the  upper  angle  of  the  scapula.  A  middle 
part,  which  is  vei^'  thin,  extends  from  the  second,  third,  and  fourth 
ribs,  to  the  base  of  the  shoulder  bone.  And  a  lower  part,  which  is 
the  strongest,  is  connected  on  the  one  side  with  four  ribe  (fifth, 
sixth,  seventh,  and  eighth),  where  it  digitates  witli  like  procesBes 
of  origin  of  the  external  oblique  muscle  ;  and,  on  the  other  side,  it 
is  fixed  into  the  special  surface  on  tlie  costal  aspect  of  the  lower 
angle  of  the  scapula. 

The  serratus  is  applied  against  the  ribs  and  the  intercostal  muscles, 
and  is  partly  concealed  by  the  pectoral  muscles  and  the  axillaiy 
vessels  and  nerves  :  in  the  ordinaiy  position  of  the  arm  the  scapula 
and  the  subscapularis  are  in  contact  with  it. 

Action,  The  whole  muscle  acting,  the  scapula  is  carried  forwards. 
But  the  lower  and  stronger  fibres  can  move  forwards  the  lower 
angle,  rotating  the  bone  around  an  axis  through  the  centze,  and 
raise  the  acromion. 

Dissection,  The  intercostal  muscles  will  be  brought  into  view  by 
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•detaclung  the  proceflcies  of  origin  of  the  serratus  from  tiie  ribs  for  or  a»  iota- 
a  couple  of  inches,  and  by  taking  away  the  loose  tiame  on  the  Ror-  ^^^^m. 
face.    Towards  the  front  of  the  cheat  is  a  tliin  aponeuross,  which 
ia  oontinned  forwards  from  each  external  intercoBtal  to  the  etemiim ; 
this  ia  to  be  retained  in  the  third  intercostal  apace.    Some  of  the 
lateral  cntaneons  nerves  shoold  be  preserved. 

The  ikthicoctal  mcbclbs  arc  named  from  their  position  between  iniwwrtil 
the  ribs.  Hiere  are  two  layera  in  each  space,  bat  neither  occupies  uiolajm^ 
the  whole  length  of  the 

«p«ce.     "nie  direction  of  Fig.  71.* 

the  fibres  differs  in  each 
stntoni ;  for,  whilst  the 
Sbces  of  the  external 
muscle  rmi  very  ob- 
Hqnely  downwards  and 
forwards,  those  of  the 
intenial  have  an  oppo- 
«te  direction  between 
the  osseooa  parts  of  tlic 
tibs,  80  that  the  two  sets 

Hie  txiental  xatcle  is 
faed  to  the  enter  mer- 
fia  id  the  ribs  of  each 
intercostal  apace,  and 
tooBrta  of  fleshy  and 
tendnwas  fibres.  Pos- 
teioriy  the  fibres  b^in 
at  «r  Mar  the  tnbercle 
^  the  rib ;    and  ante- 

rieri;  they  end  shMt  of  the  middle  line,  but  after  a  different 
I11IIIM.I  in  tlie  upper  and  lower  ipoceH  : — In  the  interrals  between  ditfenon 
the  tnw  rib^  they  cease  near  the  costal  cartilages,  and  a  thin  ^^"^ 
VODeuiuaia  is  continued  onwsrds  from  the  point  of  ending  to  the 
•tnuna.      In  the  lower  spaces  they  are   continned   between  the 
Ottil^es  (Tlieile)  teaching  the  end  of  the  ribs  in  the  last  two. 

Dimetiau.  The  internal  intercostal  muscle  will  be  seen  by  catting  Diawl^ 
ttnw^  snd  removing  the  external  layer  and  the  fascia  in  one  of  u^S^ 
tte  widest  wpmcee,  say  the  second  ;  it  will  be  recognised  by  the 
'AifliiLuu,  in  the  direction  of  the  fibres. 

Fir  back  between  the  two  mnsdes,  and  close  to  the  rib  above,  "f??!!?*. 
tie  intacoBtal  nerve  and  artery  will  appear.  A  branch  of  the  nerve 
to  Ibe  Mnface  (lateral  cutaneous  of  the  thorax)  should  be  followed 
'kndgh  tbs  external  muscle  ;  and  the  trunk  of  the  nerve  is  to  be 
taccd  fcBwards  in  one  or  more  spaces  to  the  sternum,  and  the  snr- 
^of  tbetbcwax. 

Tk  hinder  part  of  these  mnscles  will  be  seen  in  the  dissection  of 
As  Back  and  tbotaz. 

*  SisfisH  «f  tbs  smBtoi  nacnus  m 


262 


DISSECTION   OF   THE   UPPEU   LIMB. 


Inner  Uyer 

deficient 

behind; 


Joins  inter- 
nal  obliqne 
below. 


Use  of 


onter 
muBcles; 


inner  layer, 
laterally, 

in  front 
Both  acting. 


Dissection 
«f  internal 
mammary 
vessels. 


Triangolaris 
stemi 


is  in  the 
thorax  and 
attached  to 
the  ribs. 


Connec- 
tions. 


Use. 


The  internal  intercostal  muscle,  attached  to  the  inner  border  of 
the  ribs  bounding  the  intercostal  space,  begins  in  front  at  the  ex- 
tremity of  the  ribs,  and  ceases  behind  near  their  angles.  Posteriorly 
they  do  not  end  at  the  same  distance  from  the  spine,  for  the  upper 
and  lower  approach  nearer  tlian  the  middle  ;  and,  anteriorly,  in  the 
two  lowest  spaces,  the  muscular  fibres  are  continuous  with  the 
internal  oblique  of  the  abdomen.  One  surface  is  covered  by  the 
external  muscle  and  in  part  by  the  intercostal  vessels  and  neme ;: 
and  the  opposite  surface  is  in  contact  with  the  pleura. 

Action.  By  the  alternate  action  of  the  intercostal  muscles  the  ribs 
are  moved  in  respiration. 

The  external  intercostals  elevate  the  ribs  and  evert  the  lower  edfpeS) 
so  as  to  enlarge  the  thorax  in  the  antero-posterior  and  transveoM 
directions  :  they  come  into  play  during  inspiration. 

The  internal  intercostals  act  in  a  different  way  at  the  side  and  Imd 
part  of  the  chest. 

Between  the  osseous  parts  of  the  ribs  they  depress  and  turn  in* 
those  bones,  diminishing  the  size  of  the  thorax ;  and  they  oa 
brought  into  use  in  expiration. 

Between  the  rib-cartilages  they  raise  the  ribs,  and  become  muscle* 
of  inspiration,  like  the  outer  layer. 

If  both  sets  of  muscles  contract  simultaneously  the  motion  of 
the  ribs  will  be  arrested  ;  or  if  two  or  more  ribs  are  broken  near 
the  spinal  coliunn,  the  muscles  of  the  space  or  spaces  injured  will! 
be  tmable  to  move  these  bones. 

Dissection.  To  bring  into  view  the  triangularis  stemi  muscle  and 
the  internal  mammary  vessels,  the  cm-tilagcs  of  the  true  ribs,  except 
the  first  and  seventh,  oie  to  be  taken  away  with  the  intervening 
muscles  on  the  right  side  of  the  body ;  **  but  the  two  ribs  mentioned 
are  to  be  left  untouched  for  the  benefit  of  the  dissectors  of  the 
abdomen  and  head  and  neck.  Small  arteries  to  each  intercostal 
space  and  the  surface  of  the  thorax,  and  the  intercostal  nerves,  are 
to  be  preserved.  The  surface  of  the  triangularis  stemi  will  bo 
apparent  when  the  loose  tissue  and  fat  are  removed. 

The  TRIANGULARIS  8TERNI  (fig.  72,  a)  is  a  thin  muscle  beneath 
the  costal  cartilages.  It  arises  internally  from  the  side  of  the 
xiphoid  cartilage,  from  the  side  of  the  stemum  as  high  as  the  third 
costal  cartilage,  and  usually  from  the  inner  ends  of  tiie  lower  three 
true  costal  cartilages.  Its  fibres  are  directed  outwards,  the  upper 
being  most  oblique,  and  are  inserted  by  fleshy  fasciculi  into  the  troe 
ribs  except  the  last  two  and  the  first,  at  the  junction  of  the  bone 
and  cartilage,  and  into  an  aponeurosis  in  the  intercostal  spaces. 

The  muscle  is  covered  by  the  ribs  and  the  internal  intercostals, 
and  by  the  internal  mammary  vessels  and  the  intercostal  nerves. 
It  lies  on  the  pleura.  Its  lower  fibres  touch  those  of  the  transvcr- 
salis  abdominis. 

Action.  The  muscle  assists  in  depressing  the  anterior  ends  of  the 


*  On  the  left  side  the  vessels  and  the  muscle  will  have  been  destroyed  by 
ibd  iojection  of  the  body. 


UITESNAL   KAMMAEY   VESSELS. 

libB ;  and  t^  diminiBhing  the  size  of  the  thor&s,  it  becomes  an 
expiratoi;  muscle. 

The  vUfmal  mammary  arttry  is  a  branch  of  the  Hubcluvian  L 
{p.  70),  and  entere  the  thorax  beneath  the  cnrtilag-e  of  the  first  " 
rib.  It  ifl  continued  through  the  thorax,  lying  beneath  the  costal 
cartilagea  and  about  half  an  inch  from  the  etemum,  as  far  aa  the 
interval  between  the  sixth  and  seventh  ribs ;  there  it  gives  ex- 
temalljr  a  large  muscular  bmnch  (rausculo-phrcnic),  and  passmg 
beneath  the  seventh 
rib,  enters  the  eheath 
of  the  rectus  moscle 
in  the  wall  of  the 
Abdomen.  In  the 
cbest  the  artery  lies 
on  the  pleura  end 
the  triangularis  stemi 

and  is  crossed  bj  the 

intercostal  nerves    It 
by 
I,  and  by  a 

ehtin   of    lymphatic 

elmde.    The  follow 

ing  hraaehu  take  on 

^  in  the  thorax  — 
0.  A  small  branch 

ifomu  nerviphrenict) 

tttery  enters  tlie  chest,  and  descends  to  the  dinplirigm  along  tlie 


h.  A  few  amall  mediaslmal  branches  arc  distributed  to  the 
■of  the  tbymns  gland   the  pericardium,  and  the  tnangular 


c  Two  anUnor  inUreostal  branches  turn  outwards  in  each  apace,  iniareaiUI, 
■one  beii^  placed  on  the  border  of  each  costal  cartilage,  and  termi 
Mte  by  anastomosing  with  the  aortic  mtercostal  arteries. 

4  Peifaraling  branchee   one  or  two   opposite  ench  space    pieri-u  ]1JJSiJ^ 
the  internal  intercostal  and  pectoral  muscles    and  are  distributed  ' 

«*  the  mrface  of  the  thorax  with  the  anterior  cutaneous  ncr\  i» 
tl*  lower  branches  supply  the  mamma  in  the  female 

(■Hie   mmcvlO'phrenK   branch    courses   out^vardn    Uininlli    flu  unwmIii 
WliligeB  of  the  seventh   and  eighth   nbs    and  enters  tlii    WhII  iif  |*JJ|y 
^  tbdomen  by  perforating  the  diaphragm     it  siipphm  uuitiiiir 
InadiM  to  the  lower  intercostal  spaces      Its  tinniimlhiii   wlJI 
•ppear  m  the  dissection  of  the  abdomen 

Two  tdn*  occompoii}  the  artery  ,  these  join  into  oil"  Inml',  wiiUii  Vanu. 
•pOM  into  the  mnommate  vein. 

Tht  nterciwbi/ «iero«(,  seen  now  in  the  anterior  jinrl  "C  tiuAt  *f*A*il ,  •■■ 
"*  the  anterior  primary  branches  of  the  doninl  mivi'i,  wmV  it^^f^y  "w-.m ; 

*  ^wrftna  btbind  of  the  attttduntnU  of  the  tri«D(«>wVMi<|>#  M^Mh,  i. 
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conne. 


termina- 
tion, and 

branches. 


Intercottal 
arteries 
branch  into 
two: 


offsets. 


At  this 
stage  the 
thorax  and 
back  are 
dissected. 


tho  wall  of  the  thorax.  Placed  at  first  between  the  layeiB  of  tRe- 
intercostal  muscles,  each  gives  off  the  lateral  cutaneous  nerve  of 
the  thorax,  about  midway  between  the  spine  and  the  sternum. 
Diminished  in  size  by  the  emission  of  that  o&et,  the  trunk  is.  con- 
tinued onwards,  at  first  in,  and  afterwards  beneath  the  internal 
intercostal  muscle  as  far  as  the  side  of  the  sternum,  where  it  ends 
as  the  anterior  cutaneous  nerve  of  the  thorax.  Branches  supply 
the  intercostal  muscles,  and  the  triangularis  stemi. 

The  aortic  intercostal  arteries  lie  with  the  nerves  between  the  strata 
of  intercostal  muscles,  and  nearer  the  upper  than  the  lower  rib- 
bounding  the  intercostal  space.  About  the  mid  point  of  the  space- 
(from  before  back)  the  artery  bifurcates  :— one  branch  follows  the- 
line  of  the  upper  rib,  and  the  other  descends  to  the  lower  rib  ;  both 
anastomose  anteriorly  with  the  intercostal  ofibets  of  the  internal 
mammary  artery. 

A  smdl  cutaneotu  offset  is  distributed  with  the  lateral  cutaneous 
nerve  of  the  thorax ;  and  other  branches  are  furnished  to  the  thoracic 
wall. 

Directions.  The  dissector  of  the  upper  limb  waits  now  the  ap- 
pointed time  for  the  examination  of  the  thorax.  But  as  soon 
as  the  body  is  turned  he  is  to  take  his  share  in  the  dissection  of 
the  Back,  and  to  proceed  with  the  parts  marked  for  him  In 
Chapter  V, 

After  the  Back  is  finished  the  limb  is  to  be  detached  from  the 
trunk  by  sawing  the  clavicle  about  the  middle,  and  cutting  through 
the  soft  parts  comiccted  with  the  scapula. 


Section  II. 


Position. 


Diasectioii 
of  mnscies. 


Moscles 
inserted 

Into  upper 
maiigin  of 
the  scapula. 


ii>to  lower 
nuugftt  ; 


SCAPULAE  MUSCLES,  VESSELS,   NERATIS,  AXD    LIGAMENTS. 

Position,  After  the  limb  has  been  separated  from  the  trunk  it  is  tO' 
be  placed  with  the  subscapularis  uppermost. 

Dissection.  The  different  muscles  that  have  been  traced  to  the 
scapula  in  the  dissection  of  the  front  of  the  thorax  and  the  Back, 
are  now  to  be  cleaned,  and  to  be  followed  to  their  insertion  into- 
the  bone.  A  small  part  of  each,  about  an  inch  in  leng^,  should 
be  left  for  the  purpose  of  ascertaining  the  osseous  attachment. 

Between  the  larger  rhomboid  muscle  and  the  serratus  magnos  at 
the  base  of  the  scapula,  run  the  posterior  scapular  artery  and  vein^ 
whose  ramifications  are  to  be  traced. 

To  the  borders  and  the  angles  of  the  scapula  the  following  muscles: 
are  connected : — 

From  the  tipper  margin  of  the  scapula  arises  one  muscle,  the  omo- 
hyoid (fig.  73,  K).  At  its  origin  that  muscle  is  about  half  an  inch 
wide  ;  it  is  attached  to  the  edge  of  the  bone  behind  the  notch,  and 
sometimes  to  the  ligament  which  converts  the  notch  into  a  foramen. 

The  lower  margin^  or  costa,  gives  origin  to  the  long  head  of  the 


SrSSCAPULAEIS    MUSCLE. 

biMpa  (fig.  79,  a),  and  to  Bome  fibres  of  the  teres  major  ;  but  these 
sttadunents  will  be  aHcertained  in  the  progresR  of  the  dimection. 

Tbe  hate  of  the  bone  has  many  muscleB  inserted  into  it  (fig.  74).  tn 
Between  tbe  eu[>erior  angle  and  the  apine  is  the  levator  anguli 
acapohe,  H.  Oppomte  the  spine  the  rhomlioideus  minor,  j,  is  fixed. 
And  between  the  spine  and  the  inferior  angle  the  rhomboideus  major, 
K,  ia  attached  :  the  upper  fibres  of  this  muscle  end  often  in  an 
■ponenrotic  areh,  nnd 
are  connected  indi- 
rectly to  tbe  bone  by 
means  of  an  expan- 
aion  from  it.  Internal 
to  tboae  mnscles,  and 
inserted  into  all  the 
bMe  of  the  scapnla,  is 
the  aerratiiB  mngnns 
■Bsde  (fig.  73,  r). 

On  the  inner  sarf  ace 
of  the  upper  and  lower 
ORf in  of  the  scapula 
the  fibica  of  the  serm- 
tos  magniu  are  col- 
lected. On  the  outer 
■nface  of  tbe  inferior 
■n^  lies  the  teres 
najor  (fig.  79,  a)  which 
will  be  anbseqaently 
■nn. 

^Ite  insertion  of  the 
mil  pectoral   muBcIe 
Bto  tbe  fore  part  of  tbe  npper  surface  of  the  vrracoid  proeeti  may 
In  ucertained  at  this  stage  of  the  dissection  (fig.  73,  r). 
tXiteetiim.  By  the  separation  of  tbe  serratus  from  the  auhscapularis  IH 

■  dun  fiada  comes  into  view,  which  belongs  to  the  last  muscle,  and 

■  Exed  to  tbe  bone  around  its  margins  :  after  it  has  been  observed, 
it  may  be  lemoved. 

He  sabocapnlaris  mnscle  is  to  be  followed  forwards  to  its  insertion  of 
■to  the  hnmems.  Next,  the  axillary  vessels  end  nerves,  and  the  off-  ** 
■^  of  these  to  the  muscles,  should  be  well  cleaned. 

Tht  SUWCAPULARI8  xiscLK  (fig.  73,  a)  occupies  the  under  surface  Si 
<rf  the  scapula,  and  is  concealed  by  that  bone  when  the  limb  is  in 
ibnatoral  position.   The  muscle  ari»M  from  the  concave  surface  on  w 
*e  nntnl  aspect  of  the  scapula,  except  at  the  angles,  and  this  at-  ^ 
tMfanent  reaches  forwards  nearly  to  the  neck  ;  it  is  united  also  to 

'  Tww  rf  tke  niUcapnlarii  and  Uie  rarroimding  miucta.     The  other 
■MdM  tad  iBto  Um  bue  of  thci  sapala  an  iihowii  m  Gg.  74.  _^  Sab- 
Mfdaifa.     m.  Toai  major,     o.   lAtinimua  dorm. 
"^touUsM.      r.  Factonlii  minar.      a.  Bioepa.     K 

"^liapi  wiiiiiilai  atta7.     1.  Sopra-Kapnlu  ati 
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oirtery. 


Position  of 
limb. 


Dissection 
of  the 
shoulder. 


Cutaneous 
nerves. 


Dissection 
ofdettoid 


the  ridges  of  the  bone  by  tendinous  processes.  Externally  it  is  m> 
8erted  by  a  tendon  into  the  small  tuberosity  of  the  humenis,  and  by 
fleshy  fibres  into  the  neck  for  nearly  an  inch  below  that  process. 

By  one  surface  the  muscle  bounds  the  axilla,  and  is  in  contact 
with  the  axillary  vessels  and  nerves  and  the  serratus  magnus.  By 
the  other,  it  rests  against  the  scapula  and  the  shoulder  joint ;  and 
between  its  tendon  and  the  root  of  the  coracoid  process  is  a  bursa, 
wliich  communicates  generally  with  the  83rnovial  membrane  of  the 
joint.  Tlie  lower  border  projects  much  beyond  the  bone ;  it  b 
contiguous  to  the  teres  major,  the  latissimus  dorsi,  and  the  long 
head  of  the  triceps :  along  this  border  is  the  subscapular  artery, 
which  gives  backwards  its  dorsal  branch. 

Action.  It  rotates  in  the  hanging  limb  ;  and  when  the  humeroB 
is  raised  it  depresses  the  bone. 

If  the  humerus  is  fixed  the  subscapularis  supports  the  shoulder 
joint  with  the  other  scapular  muscles. 

Dissection,  The  subscapular  muscle  is  to  be  separated  from  tiie 
scapula,  but  a  thin  layer  of  fibres,  in  wliich  the  vessels  lie,  is  to  be 
left  on  the  bone ;  as  it  is  raised  its  tendinous  processes  of  origin, 
the  connection  between  itsr  tendon  and  the  capsule  of  the  shoulder 
joint,  and  the  bursa,  are  to  be  observed.  A  small  arterial  anasto- 
mosis on  the  ventral  surface  of  the  bone  is  to  be  dissected  out  of 
the  fleshy  fibres. 

The  infrascapular  artenj  ramifies  on  the  ventral  surface  of  the 
scapula,  and  is  an  oifset  of  the  dorsal  branch  of  the  subscapular 
vessel  (p.  248)  :  entering  beneath  the  subscapularis  muscle,  it 
forms  an  anastomosis  with  small  twigs  of  the  supra  and  postericu* 
scapular  branches. 

Position,  Tlie  examination  of  the  muscles  on  the  opposite  surface 
of  the  scapula  may  be  next  undertaken.  For  tliis  purpose  the 
scapula  is  to  be  turned  over ;  and  a  block,  which  is  deep  enough  to 
make  the  shoulder  prominent,  is  to  be  placed  between  that  bone 
and  the  arm. 

Dissection,  The  skin  is  to  be  removed  from  the  prominence  of 
the  shoulder,  by  beginning  at  the  anterior  border  of  the  deltoid 
muscle.  After  its  removal  some  small  cutaneous  nerves  are  to  be 
found  in  the  fat : — the  upper  of  these  extend  over  the  acromion ; 
and  another  comes  to  the  surface  about  half  way  down  the  posterior 
border  of  the  deltoid  muscle. 

Superficial  nerves.  Branches  of  nerves,  super-curomialy  descend  to 
the  surface  of  the  shoulder  firom  the  cervical  plexus  (p.  67).  A 
cutaneous  branch  of  the  circumflex  nerve  (fig.  74, ')  turns  forwards 
with  a  small  companion  artery  from  beneath  the  posterior  border 
of  the  deltoid,  and  supplies  the  integuments  covering  the  lower  two 
thirds  of  the  muscle. 

Dissection,  The  fat  and  fascia  arc  now  to  be  taken  from  thefleehy 
deltoid,  its  fibres  being  made  tense  at  the  same  time.  Beginning 
at  the  anterior  edge  of  the  muscle,  the  dissector  is  to  carry  the 
knife  upwards  and  downwards  along  the  fibres,  in  order  that  ita 
coarse  muscular   fasciculi  may  be  more  easily  cleaned.    As  the 


DELTOID   MUSCLE.  2 

posterior  edge  is  approached,  the   cutaneous  nerve   and   arteiy 
escaping  from  beneath  it,  are  to  be  dissected  out. 

At  the  same  time  the  fascia  may  be  removed  from  the  back  of 
the  scapula,  so  as  to  denude  the  muscles  there. 

The  DELTOID  MUSCLE  is  triangular  in  form  (fig.  74,  *),  with  the  Deltoid 
base  at  the  scapula  and  clavicle,  and  the  apex  at  the  humerus.    It  ™^<^^®- 
aritei  from  nearly  all  the  lower  edge  of  the  spine  of  the  scapula,  ^^^ 
from  the  anterior  edge  of  the  acromion,  and  firom  the  outer  half  or 
third  of  the  cla^acle.    Its  fibres  converge  to  a  tendon,  which  is 
inserted  into  a  triangular  impression,  two  to  three  inches  long  and  inaertioD. 
about  one  inch  wide  at  the  base,  above  the  middle  of  the  outer 
surface  of  the  humerus. 

The  anterior  border  is  contiguous  to  the  pectoralis  major  muscle  Adjacent 
and  the  cephalic  vein ;  and  the  posterior  rests  on  the  infraspinatus  ^^^ 
and  triceps  muscles.  The  origin  of  the  muscle  corresponds  with 
the  attachment  of  the  trapezius  to  the  bones  of  the  shoulder ; 
the  insertion  is  united  with  the  tendon  of  the  pectoralis  major, 
and  a  fasciculus  of  the  brachialis  anticus  is  attached  on  each  side 
of  it 

Action,  The  whole  muscle  raises  the  humerus,  and  abducts  it  Um  on 
from  the  trunk.    The  limb  being  raised,  the  anterior  fibres  will 
eirry  it  forwards,  and  the  posterior  fibres  will  move  it  backwards. 

When  the  humerus  is  fixed  as  in  climbing,  the  muscle  assists  in  fixed  limb 
npporting  the  weight  of  the  body,  and  strengthening  the  shoulder 
joint 

DieKethn  (fig.  74).  The  deltoid  is  to  be  divided  near  its  origin.  Dissection 
and  is  to  be  thrown  down  as  much  as  the  circumflex  vessels  and  ^itSS?^ 
nerve  beneath  will  permit.  As  the  muscle  is  raised  a  large  tliick 
bma  between  it  and  the  head  of  the  humerus  comes  into  sight. 
Ilie  loose  tissue  and  fat  are  to  be  taken  away  from  the  circumflex 
veaaels  and  nerve ;  and  the  size  of  the  bursa  having  been  looked  to, 
the  remains  are  to  be  removed.  The  insertion  of  the  muscle  should 
be  examined. 

Porto  covered  by  deltoid.  The  deltoid  conceals  the  head  and  upper  Part« 
end  of  the  humerus,  and  those  parts  of  the  dorsal  scapular  muscles  tj,'«  ii«)u^i 
which  are  fixed  to  the  great  tuberosity.  A  large  bursa,  sometimes 
^ded  into  sacs,  intervenes  between  the  head  of  the  humerus  and 
^  under  surface  of  the  deltoid  muscle  and  the  acromion  proci'tw. 
Below  the  head  of  the  bone  are  the  circumflex  vessels  and  iiorvo, 
od  the  upper  part  of  the  biceps  muscle.  In  front  of  the  liunipriM 
■  the  coracoid  process  with  its  muscles. 

Dimetion.  By  following  back  the  posterior  circumflex  ytitmnh  nft4  Jj**^^ 
wnre  through  a  space  between  the  humerus  and  the  long  \yr9fi  *4  ttJU^Vr 
the  triceps,  o,  their  connection  with  the  axillary  tniuks  wiH  U  f't^'". 
■nircd  at  In  clearing  the  fat  from  the  space  a  branch  of  0#*  t^rf^, 
to  the  teres  minor  muscle  is  to  be  sought  close  to  tlio  ht^4¥f  6^  ^^ 
■npola,  where  it  is  surrounded  by  dense  fibrous  Umm^ 

Aithmg  outwards  in  front  of  the  neck  of  the  hutuenw,  k  4is  «IM^^  r*-'  '^^'^'^ 
*itcrior  circumflex  artery  :  tliis  is  to  be  cleaned. 
The  draa^lex  arteries  arise  near  the  termiiuitk«  ^  A»  infiX^itry  ^^ 
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tronk  (p.  248) ;  they  are  two  in  number,  and  are  named  anterior  and 
posterior  from  their  poiition  to  the  neck  of  tlie  humenia. 
a  The  anterior  branch  is  a  aniall  artery,  which  couraea  beneath  the 
coraco-brachialia  and  bicepa  musclea,  and  aacenda  in  the  bicipital 
groove  to  the  articuletion  and  the  head  of  the  homenu  :  it  anaato- 
mosea  with  amall  ofiaeU  of  the  posterior  circumflex. 

The  poileruH-  eireum/Ux  artery  (fig.  74,  a),  larger  in  nze,  winda 
backwards  Ihrangh  a  space  between  tlie  humerus  and  the  long  bead 

Fig.  74.* 


of  the  tricepH,  and  is  distributed  chiefly  to  the  deltoid  muacle,  in 
which  it  anastomoses  with  the  acromial  thoracic  and  upper  profimda 
arteries. 

Brancha  are  given  from  it  to  flie  head  of  the  humerus  and  the 
shoulder  joint,  and  to  onaatomoBe  witli  the  anterior  circumflex  artery. 
It  supplies  hranches  hkewiae  to  tlie  teres  minor,  the  long  head  of 
the  triceps,  and  the  integuments. 

The  ciratn^lex  nerve  (fig.  74, ')  leaves  the  arm-pit  with  the  poatoior 
.  artery  (p.  249),  and  bends  round  the  neck  of  the  h 


*  Vicnr  of  the  mnacles  of  the  dfinam  of  the  Bcapnla,  and  of  the  ei 
Teneli  Bod  nerve.  (lUostrationB  of  DiBsectioaa.)  ifwefu.' a.  Sapro^piiutiB. 
B.  Infra-qoDatti*.  o.  Tsrea  minor,  d.  Tens  major,  a.  lAtianmni  dorsL 
F.  Deltoid.  0.  Trieiin  (long  beul).  u,  Lanlor  ugnli  K^ala.  j.  RhoK- 
boidena  minor,  x.  Rhambaideu  major.  Arieria ;  a,  Ptstorior  eircnmlax 
■iter;,  b.  Branch  to  teraa  minor,  c.  Doiwl  KapaUi  branch  of  ■nhacapolH'. 
jVenwa:  1.  Potttrior  ciccamflex.  2.  Ita  entaneoui  offaet  to  the  aim.  S. 
Siiwch  to  tba  l«i«i  minor  uiude. 


BEACHUL   PLEXU9.  2)9> 

be  cut  across  below  the  second  rib,^  and  to  be  drawn  down  witli 
hooks ;  and  their  thoracic  branches  may  be  removed  at  the  same 
time.  A  dense  fascia  is  to  be  cleared  away  from  the  large  nerves 
of  the  plexus. 

The  BRACHIAL  PLEXUS  results  from  the  union  of  the  anterior  Serves 
branches  of  the  four  lower  cervical  nerves  with  the  first  dorsal  (in  brachwf 
part)  ;    and  a  slip  is  added  to  it  above  firom  the  lowest  nerve  in  P*®""»- 
the  cervical  plexus.    It  is  placed  partly  in  the  neck,  and  partly  in  ^^  altoatlon. 
the  axilla,  and  is  divided  opposite  the  coracoid  process  into  large 
trunks  for  the  supply  of  the  limb.     The  part  of  the  plexus  above 
the  clavicle  is  described  in  the  dissection  of  the  head  and  neck  (p.  72). 
The  part  below  the  clavicle  has  the  same  coimections  with  the  sur-  and  connec- 
lomiding  muscles  as  the  axillary  artery.   Tlie  nerve  trunks  interlace  *^°**** 
in  it  generally  in  the  following  manner : — 

At  first  the  plexus  consists  of  two  bundles  of  nerves,  which  lie  The  nerves. 
on  the  outer  side  of  the  artery,  and  are  thus  constituted  ; — the  one  Jonis***"* 
nearest  the  vessel  is  formed  by  the  last  cervical  with  the  part  of 
the  first  dorsal  nerve ;  and  the  other,  by  the  fifth,  sixth,  and  seventh 
cervical  nerves.     A  little  lower  down  a  third  or  posterior  cord  is 
pxMluced  by  the  union  of  two  fasciculi,  one  from  each  of  the  other 
bandies ;  so  that,  beneath  the  small  pectoral  muscle,  the  plexus  con-  around  the 
siflts  of  three  large  cords,  one  being  on  the  outer  side,  another  on  "''®'^» 
the  inner  side,  and  the  tliird  behind  the  vessel.    Occasionally  there 
may  be  some  deviation  from  the  above  mentioned  arrangement. 

The  hranchea  of  the  plexus  below  the  clavicle  arise  from  the  and  give 
several  cords  in  the  following  way  : —  braaiches,. 

The  outer  cord  gives  origin  to  one  anterior  thoracic  branch,  the  ft^ni  the 
mascnlo-cntaneous  trunk,  and  the  outer  head  of  the  median  nerve.   ^^^^* 

The  inner  cord  produces  a  second  anterior  thoracic  nerve,  the  ^^w*  ^^ 
inner  head  of  the  median,  the  internal  cutaneous,  the  nerve  of 
Wiisberg,  and  the  ulnar  nerve. 

The  posterior  cord  furnishes  the  subscapular  branches,  and  ends  posterior 
in  the  circumtiex  and  musculo-spiral  trunks.  ^   * 

Only  the  thoracic  and  subscapular  nerves  arc  dissected  to  their  Th«  follow- 
termination  at  present ;  the  remaining  nerves  will  be  seen  in  the  viz.,  *' 

arm. 

The  anterior  thoracic  branches  (fig.  70,  ^  and  '),  two  in  number,  two  anterior 
are  named  outer  and  inner,  like  the  cords  from  which  they  come.     ^°"^^^'» 

The  outer  nerve  crosses  inwards  over  the  axillary  artery,  to  the  o^ter 
under  surface  of  the  great  pectoral  muscle  in  which  it  ends.    On  the 
inner  side  of  the  vessel  it  communicates  with  the  following  branch. 

The  XTmer  thoracic  branch  turns  upwards  between  the  artery  and  and  innac^ 
vein,  and  after  receiving  the  offset  from  the  other,  ends  in  many 
branches  to  the  under  surface  of  the  pectoralis  minor.    Some  twigs 
enter  the  great  pectoral  muscle,  after  passing  either  through  the 
pectoralis  minor  or  above  its  border. 

The  tuhacapular  nerves  are  three  in  nimiber,  and  take  their  names  Three  sub- 
£rom  the  muscles  supplied  :—  »^P^ ' 

*  The  student  mnst  be  careful  not  to  cut  the  vessels  higher  than  the  spot 
XMBtioned,  otherwise  he  will  injure  the  dissection  of  the  nedL. 
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The  branch  of  the  Bubscapularis  is  the  highest  and  smallest,  and 
enters  the  upper  part  of  that  muscle. 

The  ner^^e  of  the  teres  major  gives  a  small  ofEset  to  the  inferior 
part  of  the  subscapularis,  and  ends  in  its  muscle. 

A  long  nerve  of  the  latissimus  dorsi  (^)  takes  the  course  of  the 
subscapular  artery  along  the  posterior  wall  of  the  axilla,  and  enters 
the  fleshy  fibres  near  the  outer  end. 

Another  small  nerve,  nerve  to  the  gerratus  (*),  (posterior  thoracic), 
lies  on  the  surface  of  the  serratus  muscle.  It  arises  above  the 
clavicle  (p.  72),  from  the  fifth  and  sixth  cervical  nerves;  it 
descends  behind  the  axillary  artery,  and  enters  tliat  surface  of  the 
serratus  magnus  which  is  turned  towards  the  axilla. 

The  LATISSIMUS  DORSI  MUSCLE,  G,  may  be  examined  as  far  as  it 
enters  into  the  posterior  fold  of  the  axilla.  Arising  from  the  spinal 
column  and  the  back  of  the  trunk,  and  crossing  the  lower  angle  of 
the  scapula,  the  muscle  ascends  to  be  inserted  into  the  bottom  of 
the  bicipital  groove  by  a  tendon,  one  inch  and  a  half  in  width,  in 
front  of  the  teres  ;  at  the  lower  border  aponeurotic  fibres  connect 
the  two,  but  a  bursa  intervenes  between  them  near  the  insertion. 

Dissection.  To  lay  bare  the  serratus  muscle  between  tlie  side  of 
the  chest  and  the  base  of  the  scapula,  the  arm  is  to  be  drawn  from 
the  trunk,  so  as  to  separate  the  scapula  from  the  thorax.  The  nerves 
of  the  bracliial  plexus  may  be  cut  tlirough  opposite  the  third  rib ; 
and  the  fat  and  fascia  should  be  cleaned  from  the  muscular  fibres. 

The  SERRATUS  MAGNUS  MUSCLE  (fig.  71,  a)  extends  between 
the  scapula  and  the  thorax.  It  arises  by  nine  pointed  processes 
from  the  outer  surface  of  the  eight  upper  ribs, — the  second  rib 
having  two  pieces  ;  and  between  the  ribs  it  takes  origin  from  the 
aponeurosis  covering  the  intercostal  muscles.  The  fibres  converge 
towards  the  base  and  angles  of  the  scapula,  but  from  a  difference 
in  their  direction  the  muscle  appears  to  consist  of  three  parts. 

Tlie  upper  part  is  attached  internally  to  the  first  two  ribs  and  an 
aponeurotic  arch  between  them ;  and  externally,  to  an  impression 
on  the  ventral  surface  of  the  upper  angle  of  the  scapula.  A  middle 
part,  which  is  very  thin,  extends  from  the  second,  third,  and  fourth 
ribs,  to  the  base  of  the  shoulder  bone.  And  a  lower  port,  which  is 
the  strongest,  is  connected  on  the  one  side  with  four  ribs  (fifth, 
sixth,  seventh,  and  eighth),  where  it  digitates  witli  like  processes 
of  origin  of  the  external  oblique  muscle  ;  and,  on  the  other  side,  it 
is  fixed  into  the  special  surface  on  tlie  costal  aspect  of  the  lower 
angle  of  the  scapula. 

The  serratus  is  applied  against  the  ribs  and  the  intercostal  mnscles, 
and  is  partly  concealed  by  the  pectoral  muscles  and  the  axillaiy 
vessels  and  nerves  :  in  the  ordinary  position  of  the  arm  the  scapula 
and  the  subscapularis  are  in  contact  with  it. 

Action.  The  whole  muscle  acting,  the  scapula  is  carried  forwards. 
But  the  lower  and  stronger  fibres  can  move  forwards  the  lower 
angle,  rotating  the  bone  around  an  axis  through  the  centre,  and 
raise  the  acromion. 

Dissection.  The  mtercostal  muscles  will  be  brought  into  view  by 


INTEaCOSTAL  MUSCLES, 

detaching  the  procesaes  of  origin  of  tlie  BerratuB  from  the  ribs  for 
a  couple  of  inclies,  and  by  taking  away  the  loose  tissue  on  the  sur- 
face. Towards  the  front  of  the  cheat  ia  a,  thin  nponeuroaie,  wliich 
is  continued  forwards  from  each  external  intercostal  to  the  atemum ; 
thia  ia  to  be  retained  in  the  third  intercostal  apace.  Some  of  the 
lateral  cutaneous  nerves  should  be  preserved. 

The  IHTEBCOBTAL  UtlGCLES  are  named  from  their  position  between 
the  riba.  There  are  two  layers  in  eocli  apace,  bnt  neither  occupies 
the  whole  length  of  the 
«pace.  The  direction  of 
the  fibres  differs  in  each 
■tratmn  ;  for,  whilst  tlie 
fibrea  of  tbo  external 
muscle  run  very  ob- 
liquely downwarda  and 
forwards,  those  of  tbc 
internal  have  on  oppo- 
site direction  between 
the  osseous  parts  of  the 
vibe,  so  that  the  two  acts 

The  external  maicle  ia 
fixed  to  the  outer  mar- 
:gm  of  tlie  ribs  of  each 
intercostal  space,  and 
conmsta  of  fleshy  and 
laidinooa  fibres.  Pos- 
toiorly  the  fibres  begin 
at  or  near  tlie  tubercle 
■ot  the  rib ;  and  ante- 
riorly they  end  short  of  the  middle  line,  but  after  a  different 
mamier  in  the  upper  and  lower  spaces  : — In  the  intervals  between 
the  true  ribs,  they  cease  near  the  costal  cartilages,  and  a  thin 
^lonenrosis  is  contuiued  onwards  from  the  point  of  ending  to  the 
«(enium.  In  the  lower  apoces  they  are  continued  between  the 
cartilages  (Theile)  reaching  the  end  of  the  ribs  in  the  last  two. 

DUteetion.  The  internal  intercostal  muscle  will  be  seen  by  cutting 
through  and  removing  the  external  layer  and  the  fascia  in  one  of 
the  widest  apaces,  say  the  second  ;  it  will  be  recognised  by  the 
■difference  in  the  direction  of  the  fibres. 

Far  back  between  the  two  muscles,  and  close  to  the  rib  above, 
the  intercostal  nerve  and  artery  will  appear.  A  branch  of  tlie  nerve 
to  the  surface  (lateral  cutaneous  of  the  thorax)  sliould  be  followed 
4brongfa  the  external  muacle  ;  and  the  trunk  of  the  nerve  is  to  be 
traced  forwards  in  one  or  more  apacea  to  the  sternum,  and  the  sur- 
face of  the  thorax. 

lite  hinder  part  of  these  muscles  will  be  aeen  in  the  dissection  of 
Ibe  Buk  and  thorax. 


Iiil«na(til 


DlBKUon 

miucm 


*  Diainm  of  th«  semtni  mifnui  muscle,  l,  sttachmcnti. 
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The  internal  intercostal  muscle,  attached  to  the  inner  border  of 
the  ribs  bounding  the  intercostal  space,  begins  in  front  at  the  ex- 
tremity of  the  ribs,  and  ceases  behind  near  their  angles.  Posteriorly 
they  do  not  end  at  the  same  distance  from  the  spine,  for  the  upper 
and  lower  approach  nearer  than  the  middle  ;  and,  anteriorly,  in  the 
two  lowest  spaces,  the  muscular  fibres  are  continuous  with  the 
internal  oblique  of  the  abdomen.  One  surface  is  covered  by  the 
external  muscle  and  in  part  by  the  intercostal  vessels  and  nerve ;: 
and  the  opposite  surface  is  in  contact  with  the  pleura. 

Action,  By  the  alternate  action  of  the  intercostal  muscles  the  rfl» 
are  moved  in  respiration. 

The  external  intercostals  elevate  the  ribs  and  evert  the  lower  edgesi 
so  as  to  enlarge  the  thorax  in  the  antero-posterior  and  trans^egse 
directions  :  they  come  into  play  during  inspiration. 

The  internal  intercostals  act  in  a  different  way  at  the  side  and  ftw 
part  of  the  chest. 

Between  the  osseous  parts  of  the  ribs  they  depress  and  turn  ib' 
those  bones,  diminishing  the  size  of  the  thorax ;  and  they  oe 
brought  into  use  in  expiration. 

Between  the  rib-cartilages  they  raise  the  ribs,  and  become  mu8cle» 
of  inspiration,  like  the  outer  layer. 

If  both  sets  of  muscles  contract  simultaneously  the  motion  of 
the  ribs  will  be  arrested  ;  or  if  two  or  more  ribs  are  broken  near 
the  spinal  column,  the  muscles  of  the  space  or  spaces  injured  will! 
be  unable  to  move  these  bones. 

Dissection,  To  bring  into  view  the  triangularis  stemi  muscle  and 
the  internal  mammary  vessels,  the  cartilages  of  the  true  ribs,  except 
the  first  and  seventh,  are  to  be  taken  away  with  the  intervening 
muscles  on  the  right  side  of  the  body ;  ^  but  the  two  ribs  mentioned 
are  to  be  left  mi  touched  for  the  l3enefit  of  the  dissectors  of  the 
abdomen  and  head  and  neck.  Small  arteries  to  each  intercostal 
space  and  the  surface  of  the  thorax,  and  the  intercostal  nerves,  are 
to  be  preserved.  Tlie  surface  of  the  triangularis  stemi  will  be 
apparent  when  the  loose  tissue  and  fat  are  removed. 

The  TRIANGULARIS  STERNi  (fig.  72,  a)  is  a  tliin  muscle  beneath 
the  costal  cartilages.  It  arises  internally  fi'om  the  side  of  the 
xiphoid  cartilage,  from  the  side  of  the  sternum  as  high  as  the  third 
costal  cartilage,  and  usually  from  the  inner  ends  of  the  lower  three 
true  costal  cartilages.  Its  fibres  are  directed  outwards,  the  upper 
being  most  oblique,  and  are  inserted  by  fleshy  fasciculi  into  the  true 
ribs  except  the  last  two  and  the  first,  at  the  junction  of  the  bone 
and  cartilage,  and  into  an  aponeurosis  in  the  intercostal  spaces. 

The  muscle  is  covered  by  the  ribs  and  the  internal  intercostals, 
and  by  the  internal  mammary  vessels  and  the  intercostal  nerves. 
It  lies  on  the  pleura.  Its  lower  fibres  touch  those  of  the  transver- 
salis  abdominis. 

Action,  The  muscle  assists  in  depressing  the  anterior  ends  of  the 


*  On  the  left  side  the  vessels  and  the  muscle  will  have  been  destroyed  by 
the  injection  of  the  body. 
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n1>8     and  hy  dinunishing  the  size  of  the  thorax,  it  becomes  an 
expiratoiy  muscle 

The  tntrmol  matnntary  artery  la  a  branch  of  the  subclavian  lutsnul 
<p  70),  and  enters  the  tliorai  beneath  the  cartilage  of  the  first  "•"'"•^ 
nb  It  IS  continued  through  the  thorax  lying  beneath  the  coatal 
-cutiltges  end  about  half  an  inch  from  the  sternum  as  far  as  the 
interval  between  the  sixth  and  seventh  nbs  there  it  gives  ex 
temally  a  large  muscular  branch  (musculo-phrenic),  and  passing 
beneath  the  seventh 
nb  enteia  the  sheath 
<if  the  rectUB  muscle 
in  the  wal)  of  the 
abdomen  In  tlie 
chest  the  artery  lies 
on  the  pleura  and 
the  tnangni  Ian  s  stem  j 
and  IS  crossed  hy  the 
intercostal  nen  ea  It 
IS  accomponied  by- 
two  veins  and  b->  a. 
chain  of  lymphatic 
glands  The  follo^^ 
mg  branchst  take  on 
gin  in  the  thorax  — 

a  A  small  brin<h 
{comet  nerei  phrenKt) 
arises  as  soon  as  the 

artery  entera  the  cheat,  and  descends  to  the  diopliragm  along  the 
phrenic  nerve. 

6.  A  few  small  mediaetinal  brancbea  are  distributed  to  the 
'Of  the  thymus  gland,  the  pericardium,  and  the  triangular 
nniscle. 

c.  Two  aaUrior  iittercotlal  brancltes  turn  outwards  in  each  space,  I 
■One  being  placed  on  the  border  of  each  costal  cartilage,  and  termi-  "* 
late  by  anastomosing  with  the  aortic  intercoatol  arteries. 

d.  Perforating  branchee,  one  or  two  opposite  each  space,  pierce  P???!?* 
the  internal  intercostal  and  pectoral  muscles,  and  ore  distributed  """""■ 
On  the  surface  of  the  thorax  with  the  anterior  cutoneous  nervea : 

the  lower  branches  supply  the  mamma  in  the  female. 

e.  The    mutoilo-phrenic    branch    courses   outwards    beneath   the  miucalo- 
cartilages  of  the  seventh   and  eighth   ribs,  and  enters  the  wall  of  ^^ 
the  abdomen  by  perforating  the  diaphragm  :   it   Buppliea  anterior 
branches   to   the   lower    intercostal    spaces.      Its   termination   will 
appear  in  the  dissection  of  the  abdomen. 

Two  eetTU  accompany  the  artery  ;  these  join  into  one  trunk,  which  Veins. 
opens  into  the  innominate  vein. 

The  intercotlal  nervei,  seen  now  in  the  anterior  part  of  their  extent,  Inlomtal 
are  the  anterior  primary  branciics  of  the  dorsal  nerves,  and  supply  """"  = 

*  'Viaw  ftom  bshind  6l  ths  attaehnicnls  of  the  trian^kris  itemi  mmcle,  i. 
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thorax  and 
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disMcted. 


the  wall  of  the  thorax.  Placed  at  first  between  the  layere  of  Hie- 
intercostal  muscles,  each  gives  off  the  lateral  cutaneous  neire  of 
the  thorax,  about  midway  between  the  spine  and  the  sternum. 
Diminished  in  size  by  the  emission  of  that  ojQ^t,  the  trunk  is.  con- 
tinued onwards,  at  first  in,  and  afterwards  beneath  the  internal 
intercostal  muscle  as  far  as  the  side  of  the  sternum,  where  it  ends 
as  the  anterior  cutaneous  nerve  of  the  thorax.  Branches  supply 
the  intercostal  muscles,  and  the  triangularis  stemi. 

The  aortic  intercostal  arteries  lie  with  the  nerves  between  the  strata 
of  intercostal  muscles,  and  nearer  the  upper  than  the  lower  rib 
bounding  the  intercostal  space.  About  the  mid  point  of  the  space- 
(from  before  back)  the  artery  bifurcates  ; — one  branch  follows  the- 
line  of  the  upper  rib,  and  the  other  descends  to  the  lower  rib  ;  botlk 
anastomose  anteriorly  with  the  intercostal  offsets  of  the  internal 
manmiary  artery. 

A  small  cutaneous  offset  is  distributed  with  the  lateral  cutaneous 
nerve  of  the  thorax ;  and  other  branches  are  furnished  to  the  thoracic 
wall. 

Directions.  The  dissector  of  the  upper  limb  waits  now  the  ap- 
pointed time  for  the  examination  of  the  thorax.  But  as  soon 
as  the.  body  is  turned  he  is  to  take  his  share  in  the  dissection  of 
the  Back,  and  to  proceed  with  the  parts  marked  for  him  in 
Chapter  Y. 

After  the  Back  is  finished  the  limb  is  to  be  detached  from  the 
trunk  by  sawing  the  cla^^cle  about  the  middle,  and  cutting  througlk 
the  soft  parts  connected  with  the  scapula. 


Section  II. 


Position. 


Dissection 
of  moscles. 


Mnscles 
inserted 

into  upper 
margin  of 
the  acapnia. 


into  lower 
jnaigln; 


SCAPULAE  MUSCLES,  VESSELS,   NERATIS,  AND    LIGAMENTS. 

Position,  After  the  limb  has  been  separated  from  the  trunk  it  is  to> 
be  placed  with  the  subscapularis  uppermost. 

Dissection.  The  different  muscles  that  have  been  traced  to  the 
scapula  in  tlie  dissection  of  the  front  of  the  thorax  and  the  Back, 
are  now  to  be  cleaned,  and  to  be  followed  to  their  insertion  into 
the  bone.  A  small  part  of  each,  about  an  inch  in  leng^,  should 
be  left  for  the  purpose  of  ascertaining  the  osseous  attachment. 

Between  the  larger  rhomboid  muscle  and  the  serratus  magnus  at 
the  base  of  the  scapula,  run  the  posterior  scapular  artery  and  vein,, 
whose  ramifications  are  to  be  traced. 

To  the  borders  and  the  angles  of  the  scapula  the  following  muscles 
are  connected : — 

From  the  upper  margin  of  the  scapula  arises  one  muscle,  the  omo- 
hyoid (fig.  73,  e).  At  its  origin  that  muscle  is  about  half  an  inch 
wide  ;  it  is  attached  to  the  edge  of  the  bone  behind  the  notch,  and 
sometimes  to  the  ligament  which  converts  the  notch  into  a  foramen. 

The  lower  margin^  or  costa,  gives  origin  to  the  long  head  of  the 
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tnc«ps  (fig.  79,  a),  and  to  some  fibres  of  Ihc  teres  major  ;  but  these 
•ttachments  will  be  aacertained  in  the  progresB  of  the  diesection. 

The  bate  of  the  bone  has  many  miwcles  inserted  into  it  (6g.  74).  inlotho 
Between  the  superior  angle  and   the  spine   is  the   levator  anguli         ■ 
icapnlee,  H.     Opposite  the  spine  (he  rhomboideus  minor,  j,  is  fixed. 
And  between  the  spine  and  tlie  inferior  atigie  the  rhoraboidoTis  major, 
K,  is  attached  :    the  upper  fibrts   of  this  muscle  end  often  in  nn 
i^wnenrotic   arch,  and 

tn     connected     indi-  Fig-  'i^- 

rectly  to  the  bone  by 
means  of  an  expnn- 
tdon  from  it.  Internal 
to  those  muscles,  and 
iDBcrted  into  all  the 
base  of  the  scapula,  is 
"the  serratns  magniis 
mnacle  (fig.  73,  n). 

On  the  inner  surface 
of  the  upper  and  lower 
oa^Ie*  of  the  scapula 
the  fibres  of  the  serra- 
tos  magnua  are  col- 
lected. On  the  outer 
■nrface  of  the  inferior 
ugle  lies  the  teres 
nujor  (fig.  79,0)  which 
will    be   Bubsequently 

The  insertion  of  the 
■mall  pectoral   muscle 
into  the  fore  part  of  the  upper  surface  of  the  eoracoid  procest  may 
be  ascertained  at  this  stage  of  the  dissection  (fig.  73,  r). 

DiueeHon.  By  the  separation  of  the  serratua  from  the  subseapularia  DisMctioa 
a  tfain  fascia  comes  into  view,  which  belongs  to  the  last  muscle,  and 
■  fixed  to  the  bone  around  its  margins  :  after  it  has  been  observed, 
it  may  be  removed. 

T!be  Bubacapularis  mnscle  is  to  be  followed  forwards  to  its  insertion  or  luii- 
into  the  hameras.   Next,  the  axillary  vessels  and  nerves,  and  the  off-  '"P"'"^- 
•ets  of  these  to  the  muscles,  should  he  well  cleaned. 

The  BCBSCAPULABia  muscle  (fig.  73,  a)  occupies  the  under  surface  BiiiBctpn. 
of  the  scapula,  and  is  concealed  by  that  bone  when  the  limb  is  in  '*^' 
Ha  natnral  position.   The  muscle  aruM  from  the  concave  surface  on  mittiia 
the  rentrsl  aspect  of  the  scapula,  except  at  the  angles,  and  this  at-  ^^^'^ 
tachment  reaches  forwards  nearly  to  the  neck  ;  it  is  united  also  to 

*  ^ev  of  tlie  EDbaeapoIaris  and  tte  sairoonding  miuoles.  The  othar 
■aadaa  fixed  into  the  bwe  of  the  Bcapnla  are  >hoini  tn  fig.  74.  A.  Sub- 
n^olaiia.  ■■  Teres  major,  o.  LatisdmuB  dorsL  d.  Senataa  magniu.  ■. 
Oako-hrndsw.     t.  FectOTalis  miDor.     a.  Biceps,     b.  Coruo-biachuUis. 

m.  8itpi»4e*ptUar  artery.     1.  Snpnt-ie»pultii  Dcrra  pasnog  through  ths 
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the  ridges  of  the  bone  by  tendinous  processes.  Externally  it  is  m- 
serted  by  a  tendon  into  the  small  tuberosity  of  the  humerus,  and  by 
fleshy  fibres  into  the  neck  for  nearly  an  inch  below  that  process. 

By  one  surface  the  muscle  bounds  the  axilla,  and  is  in  contact 
with  the  axillary  vessels  and  nerves  and  the  serratus  magnus.  By 
the  other,  it  rests  against  the  scapula  and  the  shoulder  joint ;  and 
between  its  tendon  and  the  root  of  the  coracoid  process  is  a  bursa^ 
which  communicates  generally  with  the  s3rnovial  membrane  of  the 
joint.  The  lower  border  projects  much  beyond  the  bone ;  it  is 
contiguous  to  the  teres  major,  the  latissimus  dorsi,  and  the  long 
head  of  the  triceps :  along  this  border  is  the  subscapular  arteiy, 
which  gives  backwards  its  dorsal  branch. 

Action.  It  rotates  in  the  hanging  limb  ;  and  when  the  humems 
is  raised  it  depresses  the  bone. 

If  the  humerus  is  fixed  the  subscapularis  supports  the  shoulder 
joint  with  the  other  scapular  muscles. 

Dissection,  The  subscapular  muscle  is  to  be  separated  from  the 
scapula,  but  a  thin  layer  of  fibres,  in  which  the  vessels  lie,  is  to  be 
left  on  the  bone  ;  as  it  is  raised  its  tendinous  processes  of  origin, 
the  connection  between  its  tendon  and  the  capsule  of  the  shoulder 
joint,  and  the  bursa,  are  to  be  observed.  A  small  arterial  anasto- 
mosis on  the  ventral  surface  of  the  bone  is  to  be  dissected  out  of 
the  fleshy  fibres. 

The  infrascapular  artei-y  ramifies  on  the  ventral  surface  of  the 
scapula,  and  is  an  offset  of  tlie  dorsal  branch  of  the  subscapular 
vessel  (p.  248)  :  entering  beneath  the  subscapularis  muscle,  it 
forms  an  anastomosis  with  small  twigs  of  the  supra  and  posterior 
scapular  branches. 

Position.  Tlie  examination  of  the  muscles  on  the  opposite  surface 
of  the  scapula  may  be  next  undertaken.  For  this  purpose  the 
scapula  is  to  be  turned  over  ;  and  a  block,  which  is  deep  enough  to 
make  the  shoulder  prominent,  is  to  be  placed  between  that  bone 
and  the  arm. 

Dissection.  The  skin  is  to  be  removed  from  the  prominence  of 
the  shoulder,  by  beginning  at  the  anterior  border  of  the  deltoid 
muscle.  After  its  removal  some  small  cutaneous  nerves  are  to  be 
found  in  the  fat : — tlie  upper  of  these  extend  over  the  acromion  ; 
and  another  comes  to  the  surface  about  half  way  down  the  posterico' 
border  of  the  deltoid  muscle. 

Superficial  nerves.  Branches  of  nerves,  super-cLcromicU,  descend  to 
the  surface  of  the  shoulder  from  the  cervical  plexus  (p.  67).  A 
cutaneous  branch  of  the  circumflex  nerve  (fig.  74,  *)  turns  forwards 
with  a  small  companion  artery  from  beneath  the  posterior  border 
of  the  deltoid,  and  supplies  the  integuments  covering  the  lower  two 
thirds  of  the  muscle. 

Dissection.  The  fat  and  fascia  are  now  to  be  taken  from  the  fleshy 
deltoid,  its  fibres  being  made  tense  at  the  same  time.  Beg^inning 
at  the  anterior  edge  of  the  muscle,  the  dissector  is  to  carry  the 
knife  upwards  and  downwards  along  the  fibres,  in  order  that  its 
coarse  muscular   fasciculi  may  be  more  easily  cleaned.    As  the 
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posterior  edge  is  approached,  the  cataneons  nerve   and   arteiy 
escaping  from  beneath  it,  are  to  be  dissected  out. 

At  the  same  time  the  fascia  may  be  removed  from  the  back  of 
the  scapula,  so  as  to  denude  the  muscles  there. 

The  DELTOID  MUSCLE  is  triangular  in  form  (fig.  74,  '),  with  the  Deltoid 
base  at  the  scapula  and  clavicle,  and  the  apex  at  the  humerus.    It  ™^*^i®- 
ariui  from  nearly  all  the  lower  edge  of  the  spine  of  the  scapula,  ^^^^^^ 
from  the  anterior  edge  of  the  acromion,  and  from  the  outer  half  or 
third  of  the  clavicle.    Its  fibres  converge  to  a  tendon,  which  is 
tnaerted  into  a  triangular  impression,  two  to  three  inches  long  and  liuertion. 
about  one  inch  wide  at  the  base,  above  the  middle  of  the  outer 
surface  of  the  humerus. 

The  anterior  border  is  contiguous  to  the  pectoralis  major  muscle  A<Uacent 
and  the  cephalic  vein ;  and  the  posterior  rests  on  the  infraspinatus  ^^^ 
and  triceps  muscles.  The  origin  of  the  muscle  corresponds  with 
the  attachment  of  the  trapezius  to  the  bones  of  the  shoulder ; 
the  insertion  is  united  with  the  tendon  of  the  pectoralis  major, 
and  a  fasciculus  of  the  brachialis  anticus  is  attached  on  each  side 
of  it 

Action,  The  whole  muscle  raises  the  humerus,  and  abducts  it  Um  on 
from  the  trunk.  The  limb  being  raised,  the  anterior  fibres  will  ^ 
carry  it  forwards,  and  the  posterior  fibres  will  move  it  backwards. 

When  the  humerus  is  fixed  as  in  climbing,  the  muscle  assists  in  fixed  Umb. 
npporting  the  weight  of  the  body,  and  strengthening  the  shoulder 
joint 

Diueetion  (fig.  74).  The  deltoid  is  to  be  divided  near  its  origin.  Dissection 
and  is  to  be  thrown  down  as  much  as  the  circmnfiex  vessels  and  ^tokL  ^ 
nerve  beneath  will  permit  As  the  muscle  is  raised  a  large  thick 
bnrsa  between  it  and  the  head  of  the  humerus  comes  into  sight. 
The  loose  tisBue  and  fat  are  to  be  taken  away  from  the  circumflex 
vessels  and  nerve ;  and  the  size  of  the  bursa  having  been  looked  to, 
the  remains  are  to  be  removed.  The  insertion  of  the  muscle  should 
be  examined. 

Parti  covered  by  deltoid.  The  deltoid  conceals  the  head  and  upper  Parts 
end  of  the  humerus,  and  those  parts  of  the  dorsal  scapular  muscles  the  deltoid. 
wbidk  are  fixed  to  the  great  tuberosity.  A  large  bursa,  sometimes 
Mded  into  sacs,  intervenes  between  the  head  of  the  humerus  and 
^  under  surface  of  the  deltoid  muscle  and  the  acromion  process. 
Below  the  head  of  the  bone  are  the  circumflex  vessels  and  nerve, 
<nd  the  upper  part  of  the  biceps  muscle.  In  front  of  the  humerus 
*  the  coracoid  process  with  its  muscles. 

Disiection.  By  following  back  the  posterior  circumflex  vessels  and  Dissection 
Benre  through  a  space  between  the  humerus  and  the  long  head  of  cireomflex^ 
tbe  triceps,  o,  their  connection  with  the  axillary  trunks  will  be  vessels, 
ttnred  at  In  clearing  the  fat  from  the  space  a  branch  of  the  nerve 
to  the  teres  minor  muscle  is  to  be  sought  close  to  the  border  of  the 
•e^mla,  where  it  is  surrounded  by  dense  fibrous  tissue. 

Ardiing  outwards  in  front  of  the  neck  of  the  humerus,  is  the  small  and  anterior. 
ttteiior  circumflex  artery  :  this  is  to  be  cleaned. 
The  dremf^/lex  arteries  arise  near  the  termination  of  the  axillary  Two  eircmn- 
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troni  (p.  248) ;  they  are  two  in  number,  and  are  named  anUrior  utd 
pOBt«rior  from  tteir  positioii  to  the  neck  of  the  bumenu. 
d  The  anterior  branch  is  a  small  artery,  which  coarees  beneath  the 
coraco-brachialiH  and  bicepe  muBcles,  and  ascends  in  the  bici{ntal 
groove  to  the  articulation  and  the  head  of  the  humerus  :  it  onooto- 
moses  with  small  offsets  of  the  pooterior  circumflex. 

The  poittrior  circumflex  artery  (fig.  74,  o),  larger  m  siw,  wind* 
backwards  through  a  space  between  tlie  humerus  and  the  long  head 

Pig.  74.* 


of  the  triceps,  and  is  distributed  chiefly  to  the  deltoid  muscle,  in 

which  it  anastomoses  with  the  acromial  tlioracic  and  upper  profundt 

arteriea. 
Branckei  are  given  from  it  to  the  head  of  the  humerus  and  the 

shoulder  joint,  and  to  anastomoBC  with  the  anterior  circumflex  artery. 

It  supplies  branches  likewise  to  the  teres  minor,  the  long  head  of 

the  triceps,  and  the  integuments. 
!■      The  eircum^ex  nerve  (fig.  74, ')  leaves  the  onn^pit  with  the  posterior 
'    circumflex  artery  (p.  249),  ond  bends  round  the  neck  of  the  humerus, 

■  View  of  the  rpnicle)  of  Uie  donam  of  the  BcapuU,  and  of  th«  circamdts 
Teaeltttad  nerra.  (Illnstratioag  of  Dinectioiu.)  Mutda:  i.  Snprs^spinatBi^ 
B.  Iufn-Epiiiatiii.  c  Terei  minor,  d.  Terea  major,  i.  lAtiimmna  don. 
r.  Deltoid,  a.  Tricep*  (long  bwd).  u.  Levator  angoli  bc^pdIb.  }.  Hhou- 
Imidena  minor.  X.  Shomboideui  major.  Arteria ;  a.  Porterior  drcnalsx 
artery,  b.  Braoeb  to  terea  minor  c.  Donal  acapnUr  branch  of  snbKapnlar. 
Xtrtiet:  I.  Poaterior  circumflex.  2,  Ita  cutaneooa  oSaat  to  the  aim.  S. 
Branch  to  Uie  t«r«a  minor  miuele. 
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'T>eneath  the  deltoid  muscle  in  which  it  ends.  Many  and  large  branches  en<u  in 
enter  the  deltoid,  and  terminate  in  it ;  one  or  two  filaments  pierce  ' 

^e  fibres  and  become  cutaneous. 

Branches,  In  the  axilla  it  gives  an  articular  filament  to  the  under  bnnchet : 
part  of  the  shoulder- joint   Behind  the  humerus  it  furnishes  an  offset  articular, 
to  the  teres  minor  (*),  which  has  a  reddish  gangliform  swelling  on  *®  ^^"^ 
It    And  at  the  edge  of  the  deltoid  it  gives  origin  to  the  cutaneous  cutaneous. 
Jierve  (*)  before  noticed. 

The  INFRASPINATUS  MUSCLE  (fig.  74,  *)  occupies  the  infraspinal  part  infoMpina- 
of  the  scapula,  and  extends  to  the  head  of  the  humerus.   The  muscle  from 
-arises  from  the  infraspinal  fossa,  except  at  three  spots,  viz.  the  neck,  toan.  of  tlut 
and  the  lower  angle  and  inferior  border  where  the  teres  muscles  °*°" » 
are  attached ;  it  arises  also  from  the  lower  side  of  the  spinous  pro- 
cess, and  from  the  special  fascia  covering  the  surface.    Its  fibres 
converge  to  a  tendon,  which  is  inserted  into  the  middle  impression  Insertion, 
on  the  great  tuberosity  of  the  humerus,  and  joins  the  tendons  of 
the  supraspinatus  and  teres  minor. 

A  part  of  the  muscle  is  subcutaneous,  and  the  fibres  arising  from  partly 
'the  spine  of  the  scapula  overlay  the  tendon :  the  upper  portion  is  dSSS^L  ^ 
concealed  by  the  deltoid  ;  and  the  lower  end,  by  the  latissimus 
dorsi.    The  lower  border  is  parallel  to  the  teres  minor,  with  which  other  con- 
It  is  sometimes  united.    The  muscle  lies  on  the  scapula  and  the  'i®^****"*- 
homero-scapular  articulation,  but  between  it  and  the  joint  is  a  small 
bursa. 

Action.  With  the  humerus  hanging  it  acts  as  a  rotator  outwards ;  Us*. 
and  when  the  bone  is  raised  it  will  move  the  same  backwards  in 
concert  with  the  hinder  part  of  the  deltoid. 

The  TEBES  MINOR  (fig.  74,  ^)  is  a  narrow  fleshy  slip,  which  is  often  7^^^^^ 
'\inited  inseparably  with  the  preceding  muscle,  along  whose  lower  the  scapnia. 
border  it  lies.   It  arises  on  the  dorsum  of  the  scapula  from  a  special 
Surface  along  the  upper  two  thirds  of  the  inferior  costa  of  the  bone, 
nnd  from  the  investing  fascia ;  and  it  is  inserted  by  a  tendon  into  Inwrtion. 
^he  lowest  of  the  three  marks  on  the  great  tuberosity  of  the  humerus, 
«8  well  as  by  fleshy  fibres  into  the  humerus  below  that  spot — about 
^m  inch  together. 

This  muscle  is  partly  covered  by  the  deltoid ;  it  rests  on  the  long  ParU 
iiead  of  the  triceps  and  the  shoulder  joint    Underneath  it  the  dorsal  ^^ 
'branch  of  the  subscapular  artery  tums. 

Action,  The  arm  hanging  the  muscle  rotates  it  out  and  moves  it  Use  on  arm* 
•back  ;  the  arm  being  raised  the  teres  depresses  the  humerus. 

In  climbing  it  supports  the  joint  like  the  preceding  scapular  on  joint 
•mnscles. 

The  TERES  MAJOR  muscle  (fig.  74,  ^)  is  extended  from  the  inferior  Teres  mnjor. 
angle  of  the  scapula  to  the  humerus.    Its  origin  is  from  the  rough  Origin, 
soiface  on  the  dorsum  of  the  bone  at  the  inferior  angle  ;  &om  the 
inferior  oosta  as  far  forwards  as  an  inch  from  the  long  head  of  the 
triceps  ;  and  from  the  fascia  covering  the  teres  minor.    The  fibres 
•end  in  a  tendon  which  is  inserted  partly  into,  and  partly  behind  the  iMertion. 
inner  edge  of  the  bicipital  groove  of  the  humerus. 

muscle  assists  in  forming  the  posterior  fold  of  the  axilla :  A^arent 

g  2  musclas. 
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and  is  sitnate  beneath  the  axillaiy  veasels  and  nerves  near  the 
hnmerus  (fig.  70).  At  its  origin  it  is  covered  by  the  latissimus^ 
dorsi.  The  upper  border  is  contignons  to  the  subscapnlaris  muscle, 
and  the  lower  is  received  into  a  hollow  formed  by  the  fibres  of  the 
latissimus  dorsi.  At  the  humerus  the  tendon  of  the  muscle  is  one 
inch  and  a  half  to  two  inches  wide,  and  is  placed  behind  that  of 
the  latissimus :  the  two  are  separated  above  by  a  bursa  ;  but  they 
are  united  below,  and  an  expansion  is  sent  from  them  to  the 
fascia  of  the  arm.  A  second  bursa  lies  between  the  tendon  and 
the  bone. 

Action.  If  the  limb  hangs  it  is  carried  back  behind  the  trunk  and 
is  rotated  inwards  by  the  muscle.  The  humerus  being  raised,  the 
muscle  depresses  and  adducts  it. 

With  the  limb  fixed  by  the  hand  the  teres  will  cause  the  lower 
angle  of  the  scapula  to  move  forwards. 

Below  the  scapula  (inferior  costa),  where  the  teres  muscles  sepa- 
rate from  one  another,  is  a  triangular  interval,  which  is  bounded  in 
front  by  the  shaft  of  the  humerus,  and  above  and  below  by  the 
teres  muscles.  This  space  is  divided  into  two  by  the  long  head  of 
the  triceps.  Through  the  anterior  part,  which  is  of  a  quadrilateral 
shape,  the  posterior  circumflex  vessels  and  the  circumflex  nerve  pass : 
and  opposite  the  posterior  triangular  space,  the  dorsal  branch  (c)  of 
the  subscapular  artery  bends  backwards. 

Dissection  (fig.  75).  In  order  that  the  acromion  process  may  be 
sawn  through  to  expose  the  supraspinatus  muscle,  the  ligaments  of 
the  scapula  and  clavicle,  which  would  be  injured  by  such  a  pro- 
ceeding, should  be  next  dissected. 

A  ligament  (coraco-clavicular)  ascends  from  the  coracoid  process 
to  the  under  part  of  the  clavicle  :  on  removing  the  areolar  tissue  it 
will  be  seen  to  consist  of  two  parts,  anterior  and  posterior,  differing 
in  size,  and  in  the  direction  of  the  fibres. 

A  capsular  ligament,  connecting  the  outer  end  of  the  clavicle 
with  the  acromion,  will  bo  recognised  by  taking  away  the  fibres  of 
the  trapezius  and  deltoid  muscles. 

Another  strong  band  (coraco- acromial)  passing  transversely 
between  the  acromion  and  the  coracoid  process ;  and  a  small  fasci- 
culus (posterior  proper  ligament),  placed  over  the  notch  in  the 
superior  costa,  are  then  to  be  defined. 

Ligaments  of  the  Clavicle  and  Scapula  (fig.  75).  The  clavicle 
is  connected  to  the  scapula  by  a  distinct  joint  with  the  acromion,, 
and  by  a  strong  ligament  (coraco-clavicular)  between  it  and  the 
coracoid  process. 

The  coraco-clavicular  ligament  consists  of  two  parts,  each  having 
a  different  direction  and  designation. 

The  posterior  piece  (*),  called  conoid  from  its  shape,  is  fixed  by 
its  apex  to  the  posterior  and  inner  part  of  the  coracoid  process ; 
and  by  its  base  to  the  tubercle  and  the  contiguous  part  of  the  under 
surface  of  the  clavicle,  at  the  junction  of  the  outer  with  the  middle 
third  of  the  bone. 

The  arterior  part  (^,  trapezoid  ligament^  is  larger  than  the  conoid 
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IHcc« :  it  b  connected  inferiorly  to  the  inner  border  of  the  caracoid 
process  along  the  hinder  half ;  and  euperiorly  to  the  line  on  the 
under  snrface  of  the  clavicle  which  extends  ontwards  from  the 
tubercle  before  mentioned.  The  two  piooee  of  the  I^ament  are 
in  appodtiou  poateriorly,  bnt  are  separated  by  an  intervilj  in  fumt. 

U*t.  Both  pieces  of  the  ligament  support  the  scapula  in  a  state  UBofUgM 
•of  rest:  they  aerre  also  to  restrain  the  rotatory  morementa  of*"'* 

Fig.  7B.- 


-that  bone  ;  thus  when  the  acromion  is  rotated  down,  the  motion  is 
•checked  by  the  trapezoid  bond  ;  and  when  upwards,  by  the  conoid 
|Heoe. 

Aeromio-elaoicular  orftcu^tttm.    The   articular  anrfaces  of  l^eJaiBtvith 
clavicle  and  acromion  process  of  the  scapula  are  retained  in  contact  ■"""'"'i- 
"hy  4  eapnuU  formed  of  strong  fibres.    Some  of  the  fibres  are  thicker  Caimls. 
above  and  below,  and  are  considered  to  constitute  a  rajwior  and  an 
-tM/erior  ligament. 

An  mUrartiet^r  fibro-caTtilage  generally  exists  at  the  upper  part  HbriHarti- 
of  the  joint ;   but  aometimeB  it  forms  a  complete  interarticular  ''^ 

If  the  fibro-cartilage  is  perfect,  there  are  two  tgmmial  Bnd  ijaaTUi 
«  present  in  the  joint ;  if  it  is  imperfect,  there  is  only  one.  **'- 
^ths  joint  should  be  opened  to  see  the  cartilage  and  the  synovial 
.membrane. 

MovemaJt.  In  this  articulation  there  ore   limited  fore  and  back  HgraaButi 
and  up  and  down  movements  of  the  scapula. 

Besides,  there  is   a  gliding  movement  of  the  acromion   on  the  In  rotatlDa 
clavicle  in  rotation  of  the  scapula.    For  instance,  when  the  aero-  "'•^P"'*- 
mion  is  depressed,  ita  articular  surface  moves  from  above  down  at 
the  fore  part  of  the  joint,  and  from  below  up  at  the  hack.    When 

*  Li|a«HBt*  of  tha  cUTicIa  and  scapala,  and  of  the  dKmlder  joiDt  (atleied 
&«n  Booigsi;  and  Jacob).  1.  Conoid  Lgament.  2.  TrapMoid  ligamant. 
X.  Aatsrior  lifanant  of  tike  Kspnta.  i.  PoMeiior  ic^inlu  ligunent.  S. 
Casals  «f  tka  thouldar  ioint.  6.  Tendon  of  tha  long  head  of  the  biceps 
■SMtaisc   Ifas  Joiat,     7.  landon  of  tlie  nibuapDlaiii  moida.     8.  Comoo> 
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way. 

Scapular  Ligaments.  The  special  ligaments  of  the  scapula  are 
two  in  number,  anterior  and  posterior,  and  extend  from  one  part 
of  the  bone  to  another. 

The  posterior  ligament   (^)   is   a   narrow   fasciculus   of  fibres^ 
stretching  across  the  notch  in  the  upper  costa  of  the  scapula.    By 
one  end  it  is  attached  to  the  base  of  the  coracoid  process,  and  by 
the  other  to  the  costa  behind  the  notch.    It  converts  the  notch  into 
a  foramen,  through  which  the  suprascapular  nerve  passes. 

The  anterior  or  coraco-a^cromial  ligament  (*)  is  triangular  in  form, 
and  extends  transversely  between  the  acromion  and  the  coracoid 
process.  Externally  it  is  inserted  by  its  point  or  apex  into  the  tip 
of  the  acromion  ;  and  internally,  where  it  is  much  wider,  it  is. 
attached  to  all  the  outer  border  of  the  coracoid  process,  reaching 
backwards  to  the  capsule  of  the  shoulder  joint.  The  ligament 
consists  usually  of  two  thickened  bands,  anterior  and  posterior,  with 
a  thin  intervening  part.  It  forms  part  of  an  arch  above  the 
shoulder  joint,  which  stops  the  ascent  of  the  head  of  the  humerus. 

Dissection.  To  lay  bare  the  supraspinatus  muscle,  the  acromion 
process  is  to  be  sawn  through,  and  to  be  turned  aside  with  the 
outer  end  of  the  clavicle  :  but  in  the  repetition  of  the  dissection  of 
the  upper  limb,  the  bono  may  bo  left  uncut  for  the  purpose  of 
seeing  the  use  of  the  coraco-acromiaJ  arch.  A  strong  fascia  covers 
the  surface  of  the  muscle ;  this  is  to  be  taken  away  after  it  has 
been  observed. 

The  supraspinatus  muscle  (fig.  74,  ^)  has  the  same  form  as  the 
hollow  of  the  bone  it  fills.  It  arises  from  the  surface  of  the  supra- 
spinal fossa  of  the  scapula,  except  from  the  cervical  part ;  from 
the  upper  side  of  the  spme  of  the  bone  ;  and  from  the  fascia 
covering  the  surface.  Its  fibres  end  in  a  tendon,  which  crosses 
over  the  shoulder  joint,  and  is  inserted  into  the  upper  impression 
on  the  great  tuberosity  of  the  humerus. 

The  muscle  is  concealed  by  the  trapezius  and  the  acromion 
process ;  and  it  rests  upon  the  scapula,  the  shoulder  joint,  and  the 
suprascapular  vessels  and  nerve.  Its  tendon  joins  that  of  the 
infraspinatus  at  the  attachment  to  the  humerus. 

Action.  It  comes  into  use  with  the  deltoid  in  raising  the  limb, 
and  supporting  the  joint. 

Dissection  (fig.  79).  The  vessels  and  nerves  on  the  dorsum  of  the 
scapula  can  be  traced  by  detaching  from  behind  forwards  the  supra 
and  infraspinatus  muscles,  so  as  to  leave  a  thin  layer  of  the  fleshy 
fibres  with  the  ramif}Tng  blood-vessels  on  the  surface  of  the  bone. 
In  the  supraspinal  fossa  are  the  suprascapular  vessels  and  nerve, 
which  are  to  be  followed  beneath  the  acromion  to  the  infraspinal 
fossa ;  and  entering  the  infraspinal  fossa,  beneath  the  teres  minor 
muscle,  is  the  dorsal  branch  of  the  subscapular  artery.  The  anas- 
tomosis between  those  vessels  should  be  pursued  in  the  fleshy  fibres- 
and  cleaned. 

The  suprascapular  artery  (a)  is  derived  from  the  8ubclaviai>. 
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tmnk,  and  is  one  of  the  branches  of  the  thyroid  axis  (p.  70).  seapolar 
After  a  short  course  in  the  neck  it  passes  over  the  ligament  at  the  "^•'y 
saperior  costa,  and  crossinfir  beneath  the  supraspinatus  muscle,  ends  f^  ^, 
in  the  mfraspmal  fossa,  where  it  gives  onsets  to  the  infraspmatus  tos.  and 
muscle  and  the  scapula,  and  anastomoses  with  the  dorsal  branch  of 
tte  subscapular,  and  the  posterior  scapular  artery  of  the  subclavian. 

Beneath  the  supraspinatus  it  furnishes  a  supraspinal  branch  for  gi^es  a 
the  supply  of  the  muscle,  the  bone,  and  the  shoulder  joint.  bnn^ 

The  companion  vein  of  the  suprascapular  artery  joins  the  external  vein. 
jugular  vein. 

The  wprascapular  nerve  (*)  is  a  branch  of  the  brachial  plexus  S^^^erro^' 
(p.  73).  When  it  reaches  the  costa  of  the  scapula,  it  enters  the  supra- 
spinal fossa  beneath  the  posterior  special  ligament.    Li  the  fossa  it 
supplies  two  branches  to  the  supraspinatus ;  and  is  continued  be-  ^ww^clwi. 
neath  a  fibrous  band  to  the  infraspinatus  muscle,  in  which  it  ends. 

The  nerve  gives  some  articular  filaments  to  the  shoulder  joint,  Articular. 
and  other  offsets  to  the  scapula. 

The  posterior  scapular  artery  runs  along  the  base  of  the  scapula  ^***®jjj,' 
beneath  the  rhomboid  muscles,  furnishing  offsets  to  them  and  the  artery. 
surfaces  of  the  bone.    It  is  more  fully  noticed  with  the  dissection 
of  the  Back. 

The  dorsal  branch  of  the  subscapular  artery  (b)  (p.  248)  turns  Jjj^  - 
below  the  inferior  costa  of  the  scapula,  opposite  the  posterior  of  aabecapnlar 
the  two  spaces  between  the  teres  muscles.    Entering  the  infra-  ^'^^^ 
spinal  fossa  beneath  the  teres  minor,  it  supplies  that  muscle  and 
the  infraspinatus,  and  communicates  with  the  suprascapular  artery. 
This  vessel  sends  a  branch  along  the  dorsum  of  the  scapula  between 
the  teres  muscles,  towards  the  inferior  angle  of  the  bone. 


Secttton  III. 

THE  FBONT  OF  THE  ARM. 


Position.  For  the  dissection  of  the  superficial  vessels  and  nerves  Podtton 
on  the  front  of  the  arm  the  limb  should  lie  fiat  on  the  table,  with 
the  front  uppermost. 

Dissection,  The  skin  is  to  be  raised  from  the  fore  and  hinder  parts  and  ind- 
of  the  arm  and  elbow  joint.  To  refiect  it,  make  one  incision  along  J^  ^  *^^ 
the  centre  of  the  limb  as  far  as  two  inches  below  the  elbow  ;  and 
at  the  termination,  a  second  cut  half  round  the  forearm.  Strip 
now  the  skin  from  the  limb,  as  low  as  the  transverse  incision,  so 
that  the  fat  which  contains  the  cutaneous  vessels  and  nerves  may 
be  denuded.  Between  the  skin  and  the  prominence  of  the  olecranon 
A  bursa  may  be  seen. 

The  cutaneous  veins  (fig.  76)  may  be  sought  first  in  the  fat :  Seek  >|2>er- 
they  are  very  numerous  below  the  bend  of  the  elbow,  as  they  issue  ^^ 
finom  beneath  the  integument.    One  in  the  centre  of  the  forearm  is 
the  median  vein,  which  bifurcates  rather  below  the  elbow.    External 
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to  this  is  a  small  vein  (radial)  ;  and  internal  to  it  are  the  anterior 
and  posterior  ulnar  veins,  coming  from  the  front  and  back  of  the 
forearm.  At  the  elbow  these  veins  are  united  into  two ;  one  (basilic) 
is  to  be  followed  along  the  inner  side,  and  the  other  (cephalic) 
along  the  outer  side  of  the  arm. 

The  cutaneous  nerves  may  be  next  traced  out.  Where  they  per- 
forate the  deep  fascia  they  lie  beneath  the  fat ;  and  this  layer  must 
be  scraped  through  to  find  them. 

On  the  outer  side  of  the  arm,  about  its  middle,  two  external 
cutaneous  branches  of  the  musculo-spiral  are  to  be  sought.  In  the 
outer  bicipital  groove,  in  front  of  the  elbow  or  rather  below  it,  the 
cutaneous  part  of  the  musculo-cutaneous  nerve  will  be  recognised. 

On  the  inner  part  of  the  limb  the  nerves  to  the  surface  are  more 
numerous.  Taking  the  basilic  vein  as  a  guide,  the  internal  cuta- 
neous nerve  of  the  forearm  will  be  found  by  its  side,  about  the 
middle  of  the  arm;  and  rather  external  to  this  nerve  is  a  small 
cutaneous  offset  from  it,  which  pierces  the  fascia  higher  up.  Scrape 
through  the  fat  behind  the  internal  cutaneous,  in  the  lower  third  of 
the  arm,  for  the  small  nerve  of  Wrisberg ;  and  in  the  upper  third, 
seek  the  small  nerves  which  have  been  already  met  with  in  the 
dissection  of  the  axilla,  viz.,  the  intercosto-lmmeral,  and  the  internal 
cutaneous  of  the  musculo-spiral. 

Superficial  fdscia,  Tlie  subcutaneous  fatty  layer  forms  a  con- 
tinuous investment  for  the  limb,  but  it  is  thicker  in  front  of  the 
elbow  than  in  the  other  parts  of  the  arm.  In  that  spot  it  encloses 
the  superficial  vessels  and  lymphatics. 

Cutaneous  Veins.  The  position  and  the  connections  of  the  super- 
ficial veins  in  front  of  the  elbow  are  to  be  attentively  noted  by  the 
dissector,  because  the  operation  of  venesection  is  practised  in  one 
of  them. 

The  median  vein  of  the  forearm  (fig.  76,  ^)  divides  into  two 
branches,  internal  and  external,  rather  below  the  bend  of  the  elbow ; 
and  at  its  point  of  division  it  is  joined  by  an  offset  from  a  deep  vein. 
The  internal  branch  (median  basilic)  crosses  to  the  inner  border  of 
the  biceps,  and  unites  with  the  ulnar  veins  (^)  to  form  the  basilic 
vein  of  the  inner  side  of  the  arm.  The  external  branch  (median 
cephalic)  is  usually  longer  than  the  other,  and  by  its  junction  with 
the  radial  vein  (^)  gives  rise  to  the  cephalic  vein  of  the  arm. 

The  connections  of  the  two  veins  into  which  the  median  bifur- 
cates, are  described  below  : — 

The  median  cephalic  vein  (fig.  76)  is  directed  obhquely,  and  lies 
over  the  hollow  between  the  biceps  and  the  outer  mass  of  muscles 
of  the  forearm.  Beneath  it  is  the  trunk  of  the  musculo-cutaneous 
nerve  ;  and  over  it  some  small  offsets  from  that  nerve  are  directed. 
This  vein  is  altogether  removed  from  the  brachial  artery,  and  is 
generally  smaller  than  the  median  basilic  vein.  If  opened  with  a 
lancet,  it  does  not  generally  yield  much  blood,  in  consequence  of 
its  position  in  a  hollow  between  muscles  rendering  compression  of 
it  very  uncertain  and  diflficult. 

The  median  banUc  vein  (fig.  76,  ^)  is  more  horizontal  in  direction 
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Haxi  the  preceding,  and  crosses  the  brachial  artery.  It  is  larger 
than  the  oorresponding  vein  of  the  outer  eide  of  the  ami,  and  is 
fitmljr  supported  bj  the  underlying  fascia, — the  nponeurosis  of  the 
um,  fltrengtlienBd  b}'  fibres  ixoia  the  biceps  tendon,  intervening 
between  it  and  the  brachial  vesselB.  Branches  of  the  internal 
mtoneons  nerve  lie  beneath  it,  and  aome 
twigs  of  the  same  nerve  are  placed  over  it. 
Hw  median  basilic  is  the  vein  on  which 
the  operation  of  blood-tetting  is  com- 
monly performed.  Jt  is  selected  in  con- 
sequence of  its  usually  larger  size,  and 
more  aaperficia]  position,  and  of  the  casa 
>ritli  which  it  may  be  compressed  ;  but 
^rom  its  close  pronmity  to  the  brachial 
^vessels,  the  spot  to  be  opened  should  not 
"bo    inunediatcly  over  the  trunk  of  the 

The  batUie  vein  (fig.  76,  *),  commencing 

as  before  scud,   ascends   near  the  inner 

border  of  the  biceps  muscle  to  the  middle 

of  the  arm,  where  it  passes  beneatti  tli'' 

deep  fascia,  and   is  continuous  with  the 

aiillaiy  vein.    In  this  course  it  lies  to  the 

inner  side  of  the  hracliial  arterj-. 
Hie  aphalic  vein  (lig.  76, ')  is  derived 

diiefly  from  the  external  branch  of  the  median,  for  tlie  radial  vein 

ia  oftentimes  very  small :  it  is  continued  to  the  shoulder  along  the 

outer  side  of  tlie  biceps,  and  sinks  between  the  deltoid  and  pectoral 

nmscles,  near  the  clavicle,  to  open  into  the  axillary  vein. 

The  fuperjicial  lymphatics  of  the  arm  lie  for  tlie  moat  part  along 
the  basilic  vein,  and  enter  into  the  glands  of  the  axilla.  A  few 
lymphatics  accompany  tbe  cephalic  vein,  and  end  as  the  others  in 
the  axillary  glands. 

One  or  more  superficial  lympliatic  glands  are  commonly  found 
tiesr  tbe  inner  condyle  of  the  humenis. 

CcTAMEoUB  Nerves.  The  superficial  nerves  of  the  arm  appear  on 
the  inner  and  outer  sides,  and  spread  so  as  to  cover  the  surface  of 
the  limb.  With  one  exception  (intercoslo-hiimeral)  all  are  derived 
from  the  bracKial  plexus,  either  as  distinct  branches,  or  as  ofteets 
of  other  nerves. .  On  the  outer  side  of  the  limb  ore  branches  of 
the  moBculo -spiral  and  musculo-cutancous  ncr^'o*'.  On  the  inner 
side  are  two  internal  cutaneous  nerves,  large  and  small,  (from  tlie 
plexus,)  a  third  internal  cutaneous  from  the  muaculo-spiral,  and 
the  intercosto-hmneral  nerve. 


I  and  nerTM  >t  the  bend  of  the  el)w<r.  (Qailn'i  "  Art«rin.") 
— L  H«dian  Uulie  nin.  2.  Median  veia  of  tbo  foreann  bifurcatiaE.  8. 
AntarioT  nlnar  reio*.  4.  Cephalic  rein  formed  by  ndial  from  behind  and 
the  medisD  caplialic  in  front.  The  muKalo-cntajieoua  nerre  is  bj  the  side  of 
it.  S.  Builie  rein,  with  tbe  large  internal  catannoun  nerce  b;  iti  nda.  S. 
Bnebkl  »x*tij,  with  iu  ceMpanion  veins  (one  not].     7.  Radial  tein. 
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ExTERNAL  CUTANEOUS  Nebves.  The  external  cutaneous  branches  of 
the  musculo-spiral  nerve  are  two  in  number,  and  appear  at  the  outer 
aide  of  the  limb  about  the  middle.  The  upper  small  one  turns 
forwards  with  the  cephalic  vein,  and  reaches  the  front  of  the  elbow, 
supplying  the  anterior  part  of  the  arm.  The  Unoer  and  larger 
pierces  the  fascia  somewhat  farther  down,  and  after  supplying  some 
cutaneous  filaments,  is  continued  to  the  forearm. 

The  cutaneous  part  of  the  muscuUhcutaneous  nerve  pierces  the 
fascia  in  front  of  the  elbow ;  it  lies  beneath  the  median  cephalic 
vein,  and  divides  into  branches  for  the  forearm. 

Internal  cutaneous  Nerves.  The  larger  internal  cutaneous  nerve 
perforates  the  fascia  in  two  parts,  or  as  one  trunk  that  divides 
almost  directly  into  two  : — Its  external  branch  passes  beneath  tiiie 
median  basilic  vein  to  the  front  of  the  forearm ;  and  the  internal 
winds  over  the  inner  condyle  of  the  humerus  to  the  back  of  th& 
forearm. 

A  cutaneous  ofbet  of  the  nerve  pierces  the  fascia  near  the  axilla, 
and  reaches  as  far,  or  nearly  as  far  as  the  elbow :  it  supplies  the 
integuments  over  the  inner  part  of  the  biceps  muscle. 

The  small  internal  cutaneous  nerve  (Wrisberg)  appears  below  the 
preceding,  and  extends  to  the  interval  between  the  olecranon  and 
the  inner  condyle  of  the  humerus,  where  it  ends  in  filaments  over 
the  back  of  the  olecranon.  The  nerve  gives  offsets  to  the  lower 
third  of  the  arm  on  the  inner  and  posterior  surfaces,  and  joins 
above  the  elbow  the  inner  branch  of  the  larger  internal  cutaneoua 
nerve. 

The  internal  cutaneous  branch  of  the  musculo-spiral  nerve,. 
l>ecoming  subcutaneous  in  the  upper  third,  winds  to  the  back  oi 
the  arm,  and  reaches  nearly  as  far  as  the  olecranon. 

The  intercostO'humeral  branch  of  the  second  intercostal  nerve 
(p.  238),  perforates  the  fascia  near  the  axilla,  and  ramifies  in  the 
inner  side  and  posterior  surface  of  the  arm  in  the  upper  half.  But 
the  size  and  distribution  of  the  nerve  will  depend  upon  the  develop* 
ment  of  the  small  internal  cutaneous  and  the  offset  of  the  musculo- 
spiral. 

Tlie  aponeurosis  of  the  arm  is  a  white  shining  membrane  which 
surrounds  the  limb,  and  sends  inwards  processes  between  th& 
muscles.  Over  the  biceps  muscle  it  is  thinner  than  elsewhere.  Ak 
certain  points  it  receives  accessory  fibres  from  the  subjacent 
tendons : — ^thus  in  front  of  the  elbow  an  offset  from  the  tendon  of 
the  biceps  joins  it ;  and  near  the  axilla  the  tendons  of  the  pectoralis 
major,  latissimus  dorsi,  and  teres,  send  prolongations  to  it 

At  the  upper  part  of  the  limb  the  fascia  is  continuous  with  that 
of  the  axilla,  and  is  prolonged  over  the  deltoid  and  pectoral  musclea 
to  the  scapula  and  the  clavicle.  Inferiorly  it  is  continued  to  the 
forearm,  and  is  connected  to  the  prominences  of  bone  around  the 
elbow  joint,  especially  to  the  condyloid  ridges  of  the  humerus  so 
as  to  give  rise  to  the  intermuscular  septa  of  the  arm. 

Directions,  As  the  back  of  the  arm  will  not  be  dissected  now,  the 
skin  may  be  replaced  on  it  until  the  front  has  been  examined. 
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And  to  keep  in  place  the  vessels  and  nerves  at  the  upper  part 
of  the  limb,  these  should  be  tied  together  with  string  in  their 
natural  position  to  one  another,  and  fastened  to  the  coracoid 
process. 

PotUum.  The  limb  is  still  to  lie  on  the  back,  but  the  scapula  is  S^l**°**  ^ 
to  be  raised  by  means  of  a  small  block ;  and  the  bladebone  is  to 
be  fixed  in  such  a  position  as  to  render  tense  the  muscles.    The 
inner  surface  of  the  arm  is  to  be  placed  towards  the  dissector. 

DitiecUon,  The  aponeurosis  is  to  be  reflected  from  the  front  of  Dissection 
the  arm  by  an  incision  along   the  centre,  like  that  through  the  ^  ^ 
integuments ;  and  it  is  to  be  removed  on  the  outer  side  as  far  as 
the  outer  condyloid  ridge  of  the  humerus,  but  on  the  inner  side 
Htfaer  farther  back  than  the  corresponding  line,  so  as  to  lay  bare 
p9it  of  the  triceps  muscle.    In  raising  the  fascia  the  knife  must  be  u<i  vessels,. 
carried  in  the  direction  of  the  fibres  of  the  biceps  muscle ;  and  to 
prevent  the  displacement  of  the  brachial  artery  and  its  nerves, 
tMaten  them  here  and  there  with  stitches. 

In  front  of  the  elbow  is  a  hollow  containing  the  brachial  vessels :  and  elbow 
the  artery  should  be  followed  into  it,  to  show  its  ending  in  the 
radial  and  ulnar  trunks. 

Muscles  on  the  Front  op  the  Arm.  There  are  only  tliree  ^*****^  ?' 
muscles  on  the  fore  part  of  the  arm.  The  one  along  the  centre  of  of  theamu 
the  limb  is  the  biceps ;  and  that  along  its  inner  side,  reaching  about 
half  way  down,  is  the  coraco-bracliialis.  The  brachialis  anticus  lies 
beneath  the  biceps.  Some  muscles  of  the  forearm  are  connected  to 
the  inner  and  outer  condyles  of  the  humerus,  and  to  the  line  above 
the  outer  condyle. 

The  BICEPS  MUSCLE  (fig.  78,  ^)  forms  the  prominence  observable  ®^^5P® '***' 
on  the  front  of  the  arm.    It  is  wider  at  the  middle  than  at  either  long  head. 
end ;  and  the  upper  part  consists  of  two  tendinous  pieces  of  dif- 
ferent lengths,  which  are  attached  to  the  scapula.    The  short  head  ^^^  ^"^ 
arue»  from  the  apex  of  tlie  coracoid  process  in  common  with  the    *  **^ 
ooraco-brachialis  muscle  (fig.  73) ;  and  the  long  head  is  attached  to 
the  upper  part  of  the  glenoid  cavity  of  the  scapula,  within  tlie 
etpedie  of  the  shoulder  joint  (fig  89).    Muscular  fibres  spring  from 
each  tendinous  head,  and  blend  about  the  middle  of  the  arm  in  a 
fleshy  belly,  which  is  somewhat  flattened  from  before  back.    In-  insertion 
feriorly  the  biceps  ends  in  a  tendon,  and  is  inserted  into  the  tubercle 
of  the  radius. 

The  muscle  is  superficial  except  at  tho  extremities.   At  the  upper  ^rt»  co^r- 
part  it  is  concealed  by  the  pectoralis  major  and  deltoid  muscles ; 
and  at  the  lower  end  the  tendon  dips  into  the  hollow  in  front  of 
the  elbow,  having  previously  given  an  ofbet  to  the  fascia  of  the 
arm.    Beneath  the  biceps  are  the  brachialis  anticus  muscle,  the  ^^  beneath 
muBCulo-cutaneous  nerve,  and  the  upper  part  of  the  humerus.    Its  i^ner  bonier 
inner  border  is  the  guide  to  the  brachial  artery  below  the  middle  of  ia  guide  to 
the  humerus,  but  above  that  spot  the  coraco-brachialis  muscle  inter-    ^      '^* 
trenes  between  them.    The  connection  of  the  long  head  of  the 
biceps  with  the  shoulder  joint,  and  the  insertion  of  the  muscle  into 
the  radius,  will  be  afterwards  learnt 
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Action,  It  bends  the  elbow-joint,  and  acts  powerfully  in  sapi- 
nating  the  radius.  When  the  body  is  hanging  by  the  hands  it  wOl 
apply  the  scapula  firmly  to  the  humerus,  and  wiU  assist  in  raising 
the  trunk. 

With  the  arm  hanging  and  the  radius  fixed,  the  long  head  will 
assist  the  abductors  in  removing  the  limb  from  tiie  thorax ;  and  after 
the  limb  is  abducted,  the  short  head  will  aid  in  restoring  it  to  the 
pendent  position. 

The  coRACo-BRACHiALis  (fig.  73,  ^)  is  rotmdish  in  form,  and  is 
named  from  its  attachments.  Its  or^tn  is  fleshy  from  the  tip  of 
the  coracoid  process,  and  from  the  tendinous  short  head  of  the  Inoeps. 
Its  fibres  become  tendinous,  and  are  inserted,  below  the  level  of  the 
deltoid  muscle,  into  the  ridge  on  the  inner  side  of  the  humerus : 
from  the  insertion  an  aponeurotic  slip  is  continued  upwards  to  the 
head  of  the  humerus,  and  is  joined  by  fleshy  fibres. 

Part  of  the  muscle  is  beneath  the  pectoralis  major  (fig.  78),  and 
forms  a  prominence  in  the  axilla  ;  but  the  rest  is  superficial,  except 
at  the  insertion  where  it  is  covered  by  the  brachial  vessels  and  the 
median  nerve.  The  coraco-brachialis  conceals  the  subscapular  mnsde^ 
the  anterior  circumflex  artery,  and  the  tendons  of  the  latissimus  and 
teres.  Along  the  inner  border  are  the  large  artery  and  nerves  of  the 
limb.     Perforating  it  is  the  musculo-cutaneous  nerve. 

Action.  The  hanging  limb  is  adducted  to  the  thorax  by  this 
muscle ;  and  the  action  is  greater  in  proportion  as  the  humerus  is 
removed  from  the  trunk. 

Tlie  humerus  being  fixed,  the  muscle  will  bring  down  the  scapula, 
and  assist  in  keeping  the  articular  surfaces  of  the  shoulder  joint  in 
apposition. 

The  BRACHIAL  ARTERY  (fig.  77,  *)  is  a  continuation  of  the  axillazy 
trunk,  and  supplies  vessels  to  the  upper  limb.  It  begins  at  the 
lower  border  of  the  teres  major  muscle,  and  terminates  rather  below 
the  bend  of  the  elbow,  or  "opposite  the  neck  of  the  radius"  (Quain), 
in  two  branches — radial  and  ulnar,  for  the  forearm. 

In  the  upper  part  of  its  course,  the  vessel  is  internal  to  the 
humerus,  but  afterwards  in  front  of  that  bone ;  and  its  situation  is 
indicated  by  the  surface  depression  along  the  inner  border  of  the 
biceps  and  coraco-brachialis  muscles. 

In  all  its  extent  the  bracliial  artery  is  superficial,  being  covered 
by  the  integuments  and  the  deep  fascia ;  but  at  the  bend  of  the 
elbow  it  becomes  deeper,  and  is  crossed  by  the  prolongation  tram 
the  tendon  of  the  biceps.  Posteriorly  the  artery  has  the  following 
muscular  connections  (fig.  78) : — Whilst  it  is  inside  the  humerus  it 
is  placed  over  the  long  head  of  the  triceps,  F,  for  two  inches,  but 
separated  partly  by  the  musculo-spiral  nerve  and  profimda  vessels ; 
and  over  the  inner  head,  G,  of  the  same  muscle  for  about  an  inch 
and  a  half.  But  when  the  vessel  turns  to  the  front  of  the  bone,  it 
lies  on  the  insertion  of  tlie  coraco-brachiahs,  c,  and  on  the  bracbialis 
anticus,  H.  To  the  outer  side  are  laid  the  coraco-brachialis  and  biceps 
muscles,  c,  and  b,  the  latter  overlapping  it. 

Veins,  Venas  comites  lie  on  the  sides  of  the  artery  (fig.  78,  d)^ 
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g  it  with  brandies,  and  the  median  basilic  v^  croaatB  over 
it  at  the  elbow.  The  basilic  vein  is  near,  and  inside  the  artery  above, 
hat  IB  mpeificial  to  the  fascia  in  the  lower  half  of  tlie  arm. 

^le  nerva  in  relation  with  the  arteiy  are  the  following  : — The  ud  witii 
interool  cntaneouH  (^ 
is  in  contact  with  the 
Rsael  nntil  it  perfo- 
ntea  the  fascia  about 
the  middle  of  the  arm. 
Hie  ulnar  nerve  {*)  hes 
to  the  inner  side  aa 
far  aa  the  ineertioD  of 
the  coTACo-brachialis 
nnucle;  and  the  mas- 
cnlo-Bpiral  (fig.  69,  *) 
is  behind  for  a  dis- 
tance of  two  inches. 
The  median  nerve  (') 
»  doM  to  the  vessel 
thronf^vt,  bnt  alters 
ite  poaitioa  in  this 
wa;  : — as  low  as  the 
inaertion  of  the  coraco- 
brmchialia  it  is  placed 
<m  the  outer  side,  but 
U  then  croBses  ob- 
Bqoeljr  either  over  or 
under  the  artery,  and 
becomes  internal  about 
tiro  inches  above  the 
elbow  joint. 


The  brachial  tmnk 
.   KTs  the  iimer  border 
«f  the  Ue^  in  the  lower 
'  "  nlthtann,  aodcontse 

;   the    intenniucular 


a  the 


iaiini  condjle  of  the  hn-         K 

MRL     At  thi*  (pot  the  '^ 

Tsaael  b  dii«ct«d  to  ita 

otdiBMy  pontion  in  froat  _^ 

«f     tha     elbow,     either 

timn^  or  banealh  the  fibte*  of  the  jironator  t«rsa,  which  haa  th«D  a  wide 


AziHaiy  and  brachial  artcrin  ind  their  braneliea.  (Quam'a  "Artanea.") 
AxiUaiT  artar;  anil  broBchn  ;  the  imall  branch  abois  the  figaie  i>  the 
at  tboneio,  and  the  larger  branch  close  below,  the  Bcramial  thoracic.  2. 
HucBoo  bnitch.  S.  Sabacapular  branch,  i.  Drochial  arterraad  brsccbei. 
[or  pnrfiuida  branch.  H.  Inferior  prof uada  branch,  7.  A 
8.  BicejB  mnacla.  9.  Triceps  muscle.  The  median  and  i 
in  the  arm  ;  the  median  ia  cloaa  to  the  brachial  arter;. 


lavllucBd 
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origin.    In  thii  nmumal  oonne  the  arteiy  lies  beUnd  a  projecting  bony  point 

of  the  homerni. 
In  moBcnlar      Mtucular  covering.    In  some  bodies  the  hnmenJ  artery  ie  corered  by  aa 
-coveriog.       additional  slip  of  origin  of  the  biceps,  or  of  the  brachialis  anticos  moadb. 

And  sometimes  a  slip  of  the  brachialis  may  conceal,  in  cases  of  high  origin  of 

the  radial,  the  remainder  of  the  arterial  tnink  continuing  to  the  foreann. 


Its  branches 
«re 


muscular; 


superior 
profunda. 


inferior 
pro/Unds, 


nutrient  of 
the  bone. 


and  anas 
tomotic. 


Branches  spring  both  externally  and  internally  from  the  brachial 
artery  (fig.  77).  Those  on  the  outer  side,  muscular^  supply  the 
coraco-brachialis,  biceps,  and  brachialis  anticus  ;  those  on  the  inner 
side  are  named  superior .  and  inferior  profunda,  nutritious,  and 
anastomotic. 

The  superior  proftmda  branch  (*)  is  larger  than  the  others,  and 
leaves  the  artery  near  the  lower  border  of  the  teres  major ;  it  winds 
backwards  with  the  musculo-spiral  nerve  to  the  triceps  muscle,  and 
will  be  dissected  with  the  back  of  the  arm. 

The  inferior  profunda  branch  (•)  arises  opposite  the  coraco- 
brachialis  muscle,  and  accompanies  the  ulnar  nerve  to  the  interval 
between  the  olecranon  and  the  inner  condyle  of  the  hamenw. 
There  it  anastomoses  with  the  posterior  ulnar  recurrent  and  anasto- 
motic branches,  and  supplies  the  triceps.  It  arises  often  in  common 
with  the  superior  profunda  artery. 

A  nutritious  artery  of  the  bone  shaft  begins  near  the  preceding 
branch,  and  enters  the  large  aperture  about  the  middle  of  the  hnmems; 
it  is  distributed  to  the  osseous  and  the  medullary  substance. 

The  anastomotic  branch  (J)  arises  one  to  two  inches  above  the 
elbow,  and  courses  inwards  through  the  intermuscular  septum  to 
the  hollow  between  the  olecranon  and  the  inner  condyle  of  the 
humerus.  Here  the  artery  inosculates  with  the  inferior  profunda 
and  posterior  ulnar  recurrent  branches,  arid  gives  twigs  to  the 
triceps  muscle :  one  of  the  offsets  forms  an  arch  across  the  back 
of  the  humerus  with  a  branch  of  the  superior  profunda. 

In  front  of  the  elbow  joint  the  anastomotic  branch  sends  an 
of^t  to  the  pronator  teres  muscle:  this  joins  the  anterior  ulnar 
recurrent  branch. 

Vasa  aberrantia.  Occasionally  long  slender  vessels  connect  the 
brachial  or  the  axillary  trunk  with  the  radial  artery :  the  accessoiy 
vessel  very  rarely  ends  in  the  ulnar  artery. 

The  BRACHIAL  VEINS  (fig.  78,  d)  accompany  the  artery,  one  on 
the  axiiiaiy.  ^^^^  gj^^^  ^^^  jj^^^g  branches  of  communication  across  that  vessel ; 
they  receive  contributing  veins  corresponding  with  the  branches  of 
the  arteries.    Superiorly  they  unite  into  one,  wliich  joins  the  axillaiy 
vein  near  the  subscapular  muscle. 
Serves  on         Nerves  OF  THE  Arm  (fig.  78).  The  nerves  on  the  front  of  the 
ftontofarm.  ^^^^  ^^^  derived  from  the  terminal  cords  of  the  brachial  plexus. 
Few  of  them  furnish  offsets  above  the  elbow,  but  they  are  con- 
tinued, for  the  most  part  without  branching,  to  the  forearm  and 
the  hand.    The  cutaneous  branches  of  some  of  them  have  been 
referred  to  (p.  266). 
Median  The  median  nerve  (*)  arises  from  the  brachial  plexus  by  two  roots, 

nerve  with    Q^e  from  the  outer,  and  the  other  from  the  inner  cord  (p.  249).    Its 
tb0  artery;  ^^  * 


Aberrant 
Lraiiches. 


Veins  end  in 
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defltination  ia  to  the  palm  of  the  hand  ;  and  it  accompanies  the 

lirachial  artery  to  the  foreann.    Beginning  on  the  outer  side  o(  the 

Artery,  the  nerve  croBses  over  or  under  it  about  the  middle  of  the 

4nn,  and  ia  placed  on  the  inner  side  a  little  above  the  elbow.    It 

does  not  give  anyhranch  in  the  arm;  but  there  maybe  a  fasciculus  M*  "?**''' 

connectwg  it  with  the  muaculo-cutoneouB  nerve.     Its  connections 

with  moBcles  are  the  same  as  those  of  the  arteiy. 

The  ulnar  nerve  ('),  derived  from  the  inner  cord  of  the  brachial  Hlnu  nam 
plezns,  ends  at  the  inner  ude  of  the  hand.    In  the  ann  the  nerve 

Pig.  78.  • 


fies  St  fiist  close  to  the  inner  side  of  the  axillary,  and  the  brachial 
wtery,  as  far  as  the  insertion  of  the  cornco-farachialis  ;  then  leaving 
Ibe  blood-vessel,  it  is  directed  inwards  through  the  inner  intermus- 
4n]lar  septum  to  the  interval  between  the  olecranon  find  the  inner 
condyle,  being  surrounded  by  the  muscular  fibres  of  the  triceps.  1«  wilhont 
Tliere  is  not  any  branch  from  the  nerve  till  it  reaches  the  elbow  ^^^^^ 
joint.  Mum. 

Tbeiatemai  calaneoui  (")  is  a  togumentaty  nerve  of  the  forearm,  '"I^J^ 
to  which  it  b  prolonged  like  the  others.    Arising  from  the  inner  nemiiA- 
oord  of  the  plexus,  it  is  at  first  superficial  to  the  humeral  artery  as  ^2^"" 
itr  as  the  middle  of  the  arm,  where  it  divides  into  two  branches 
Ibat  perforate  the  investing  fascia  and  reach  the  foreorm  (p.  266). 
Near  the  adlla  it  furnishes  a  small  cutaneous  offset  to  the  integu- 
ments of  the  arm. 

The  tmalt  internal  cuUvneout  nerve  (*)  (nerve  of  Wrisberg)  arises  SS'IL^ 
mth  the  preceding.  Concealed  at  first  by  the  axillary  vein,  it  is  pmuj* 
Erected  inwards  beneath  (but  sometimes  through)  that  vein,  and 

*  ICnidM,  aod  de«p  venels  and  nerrcB  of  tbe  arm.  (Illastrationi  of  Kx-  • 
atetlons.)  Mtttda:  i.  Peetoralia  major,  b.  Biceps,  c.  Coraco-bnchialU. 
Bu  and  B.  I*liaimai  sad  l«re«.  p.  Long  bead  of  th«  tricepn.  o.  Inner  head 
of  tricepa.  v.  BnchUlisantjcnx.  iVcrrri.'  1.  MedLvi.  2.  Intern^  CDlaneoDi. 
3.  NeiTB  of  Wriiberg.  4.  Ulaar.  G.  MuKuIar  to  the  triceps;  and  6,  iatemal 
-cntaaMos  from  the  maecalo-apiral. 
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Mnsctilo- 
cutaneoufi 
nerve  in 
the  arm. 


Its  muscular 
branches. 


Dissection. 


Define 
brachialls. 


twneath  the  joins  With  the  intercosto-humeral  nenre.    Afterwards  it  lies  along- 
*^"^**'  the  inner  part  of  the  arm  as  far  as  the  middle,  where  it  perforates 

the  fascia  to  end  in  the  integument  (p.  266). 

The  musculO'CutaneoiLs  nerve  (nerv.  perfbrans^Casserii),  named  from 
supplying  muscles  and  integuments,  ends  on  the  surface  of  the  fore- 
arm. It  leaves  the  outer  cord  of  the  brachial  plexus  opposite  the 
lower  border  of  tlie  pectoralis  minor  (fig.  70)  and  perforates  directly 
the  coraco-brachialis  :  it  is  then  directed  obliquely  to  the  outer  side 
of  the  limb  between  the  biceps  and  brachialis  anticus  muscles.  Near 
the  elbow  it  becomes  a  cutaneous  nerve  of  the  forearm. 

Branches,  The  ncrvx  furnishes  branches  to  the  muscles  in  front 
of  the  humerus,  viz.,  to  the  coraco-brachialis  as  it  passes  through 
the  fibres,  and  to  the  biceps  and  brachialis  anticus  where  it  is  placed 
between  them. 

Dissection.  The  brachialis  anticus  muscle  will  be  brought  into 
view  by  cutting  through  the  tendon  of  the  biceps  near  the  elbow^ 
and  turning  upwards  this  muscle.  The  fascia  and  areolar  tissue 
should  be  taken  from  the  fleshy  fibres  ;  and  the  lateral  extent  of 
the  muscle  should  be  well  defined  on  each  side,  so  as  to  show  that 
it  reaches  the  intermuscular  septum  largely  on  the  inner  side,  but 
only  for  a  short  distance  above  on  the  outor  side. 

Some  care  is  required  in  detaching  the  brachialis  externally  from 
the  muscles  of  the  forearm,  to  which  it  is  closely  applied.  As  the 
muscles  are  separated  the  musculo-spiral  nerve  with  a  small  artery 
comes  into  sight. 

The  BRACHIALIS  ANTICUS  (fig.  78,  ")  covcrs  tlie  elbow- joint,  and 
the  lower  half  of  the  front  of  the  humerus.  It  arises  from  the 
anterior  surface  of  the  humerus  below  the  insertion  of  the  deltoid 
muscle ;  and  from  the  intermuscular  septa  on  the  sides,  viz.  from 
all  the  inner,  but  from  only  the  upper  part  of  the  outer  (about 
one  inch  and  a  half).  The  fleshy  fibres  converge  to  a  tendon,  which 
is  inserted  into  the  impression  on  the  front  of  the  coronoid  process 
of  the  uUia  (p.  289). 

This  muscle  is  concealed  by  the  biceps.  On  it  lies  the  brachial 
of  surfaces,  artery,  with  the  median,  musculo-cutaneous,  and  musculo-spiral 
nerves.  It  covers  the  humerus  and  the  articulation  of  the  elbow. 
Its  origin  embraces  by  two  parts  the  attachment  of  the  deltoid ;  and 
its  insertion  is  placed  between  two  fleshy  pieces  of  the  flexor  pro- 
fundus digitorum.  The  inner  border  reaches  the  intermuscular 
septum  in  all  its  length ;  but  the  outer  is  separated  from  the 
external  intermuscular  septum  below  by  two  muscles  of  the  fore- 
arm (supinator  longus  and  extensor  carpi  radialis  longior),  which 
extend  upwards  on  the  humerus. 

Action.  The  brachialis  brings  forwards  the  ulna  towards  the 
humerus,  and  bends  the  elbow-joint. 

If  the  ulna  is  fixed,  as  in  climbing  with  the  hands  above  the 
head,  the  muscle  bends  the  elbow-joint  by  raising  the  humerus. 


Brachialis 
anticus. 

Origin. 


Insertion. 


Connection 


of  borders. 


Use,  fore- 
arm free, 

«ndfixe4 


TBICEPS  EZTENSOB   OF  ELBOW. 


BACK  OF  THE  ABX. 

PodtioB.  Daring  the  exaniination  of  the  back  of  the  Eirm,  tJie  Padtbm  i 
Hmb  IB  to  be  raised  in  n  semiflexed  position  by  means  of  a  block  ^^  '"^ 
beneath  the  elbow.    The  scnpula  is  to  be  brought  nearly  in  a  line 
*ith  the  hmnerus,  so  as  to  tighten  the  muscular  fibres  ;  and  it  is  to 
be  fastened  with  hooks  in  that  position. 

Dittction  (fig.  70).  On  the  hack  of  the  arm  there  is  one  moscle,  How 


the  triceps,  with  the  musculo-spiral 
veaeela.  The  skin  having  been 
reflected  already,  the  muscle  will 
be  laid  bare  readily,  for  it  is 
covered  only  by  fascia.  To  take 
away  the  fascia,  carry  an  inci- 
mon  along  the  middle  of  the 
limb  to  a  Uttlo  below  the  elbow  ; 
■nd  in  reflecting  it,  the  sub- 
aponeurotic loose  tissue  should 
be  removed  at  the  same  time. 

Separate  the  middle  from  the 
inner  and  outer  heads  of  the 
tmiflcle,  and  trace  the  musculo- 
^liral  nerve  and  vessels  benentii 
ft.  Define  the  outer  head  which 
readies  down  to  the  spot  at 
wUcb  the  musculo-spiral  nerve 
^ipears  on  the  outer  side. 

^n>e  TRICEPS  MUSCLE  (fig.  79,) 

is  dhided  saperiorly  into  three 
parts  or  beads  of  origin,  inner, 
outer,  and  middle ;  two  of  these 
tre  attached  to  the  humerus,  and 
one  to  the  scapula. 

^Hte  middle  piece,  or  head.  A, 
if  the  longest,  and  has  a  tendi- 
Dona  origin,  about  an  inch  wide, 
from  the  inferior  costa  of  the 
scapaU  close  to  the  glenoid 
cavi^,  where  it  is  uniti^  with 
the  capsoleof  the  shoulder  joint. 
Tba  outtr  bead,  B,  ia  narrow  o 


I  and  superior  profunda 


i»r 


>  from  the  back  of  the  oi 


*  Dimtctioa  of  tbe  doisal  icipaUr  vessels  snit  nerre,  and  of  the  triceps 
Buide  of  ths  sno.  Muadtt  i  a.  Long  h«d  of  the  triMpii.  s.  Onter  hud, 
with  a  bit  of  vbilebana  beneath  it  to  mArk  the  extent  of  its  stUchment  down 
ths  hameras.  o.  Inner  head  of  the  triceps,  n.  Anconeus,  s.  Sapinstor 
loiwas.  F.  BEtensorcsrpi  rBdUiii  longus.  o.  Terea  major.  B.  I^tw  minoi. 
L  hiIia.spiBAtiii,  cat  iicroM.  j.  Supra-gpinstiu,  cat  tlirongli.  Artrria  .-  a. 
Sqn-scspilar.  b.  Donsl  Bcapular.  c.  Posterior  circamlex.  Aervct:  1. 
Si^t*«a{iiilsr.    3.  Posterior  cimunSei. 
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and  of  inner 
head. 


Direction  of 
the  fibres. 

Insertion. 


Ck>nnectioni{ 
of  the 
muscle. 


Use  when 
ulnaltee. 


Two  inter- 
muscular 
septa. 


An  inner 
and 


outer. 


Dissection 
of  vessels 
andnerv& 


Trace 
branches. 


Superior 

proftmda 

arteiy 

lies  behind 
the  humo* 
ras. 


humerus  above  the  spiral  groove,  extending  from  the  root  of  the 
large  tuberosity  to  that  groove.  The  inner  head,  c,  fleshy  and  wide, 
arises  from  the  posterior  surface  of  the  humerus  below  the  spiral 
groove,  reaching  laterally  to  the  intermuscular  septa,  and  gradually 
tapering  upwards  as  far  as  the  insertion  of  the  teres  major  (Theile). 
From  the  different  heads  the  fibres  are  directed  with  varying 
degrees  of  inclination  to  a  common  tendon  at  the  lower  part 
Inferiorly  the  muscle  is  inserted  into  the  end  of  the  olecranon  pro- 
cess of  the  ulna,  and  gives  an  expansion  to  the  aponeurosis  of  the 
forearm.  Between  the  tip  of  the  olecranon  and  the  tendon  is  a 
small  bursa. 

The  triceps  is  superficial,  except  at  the  upper  part  where  it  is 
overlapped  by  the  deltoid  muscle.  It  lies  on  the  humerus,  and 
conceds  the  musculo-spiral  nerve,  the  superior  profunda  vessels, 
and  the  articulation  of  the  elbow.  On  the  sides  the  muscle  is 
united  to  the  intermuscular  septa;  and  the  lower  fibres  are  con- 
tinuous externally  with  the  anconeus — a  muscle  of  the  forearm* 

Action,  All  the  parts  of  the  triceps  combining  in  their  action  will 
bring  the  ulna  into  a  line  with  the  humerus,  and  extend  the  elbow- 
joint.  As  the  long  head  passes  the  shoulder  it  can  depress  the 
raised  humerus,  and  adduct  the  bone  to  the  thorax. 

The  intermiLscular  septa  are  fibrous  processes  continuous  with  the 
investing  aponeurosis  of  the  arm,  which  are  fixed  to  the  ridges 
leading  to  the  condyles  of  the  humerus  :  they  intervene  between 
the  muscles  on  the  front  and  back  of  the  limb,  and  give  attach- 
ment to  fleshy  fibres. 

The  internal  is  the  strongest,  and  reaches  as  high  as  the  coraco- 
brachiahs  muscle,  from  wliich  it  receives  some  tendinous  fibres. 
The  brachialis  anticus  is  attached  to  it  in  front,  and  the  triceps 
behind  ;  and  the  ulnar  nerve,  and  the  inferior  profunda  and  anas- 
tomotic vessels  pierce  it. 

The  external  septum  is  thinner,  and  ceases  at  the  deltoid  muscle. 
Behind  it  is  the  triceps ;  and  in  front  are  the  brachialis  anticus, 
and  the  muscles  of  the  forearm  (supinator  longus  and  extensor 
carpi  radialis  longus)  arising  above  the  condyle  of  the  humerus : 
it  is  pierced  by  the  musculo-spiral  nerve  and  the  accompanying 
vessels. 

Dissection.  To  follow  the  superior  profunda  vessels  and  the  mua- 
culo-spiral  nerve,  the  middle  head  of  tiie  triceps  should  be  cut  across 
over  them,  and  the  fatty  tissue  should  be  removed.  The  trunks 
of  the  artery  and  nerve  are  to  be  afterwards  followed  below  the 
outer  head  of  the  triceps  to  the  front  of  the  humerus. 

To  trace  out  the  branches  of  the  nerve  and  artery,  which  de- 
scend to  the  olecranon  and  the  anconeus  muscle,  the  triceps  is 
to  be  divided  along  the  line  of  union  of  the  outer  with  the  middle 
head. 

The  superior  profunda  branch  of  the  brachial  artery  (p.  270)  turns 
to  the  back  of  the  humerus  between  the  inner  and  outer  heads  of 
the  triceps  ;  in  this  position  it  supplies  branches  to  the  triceps  and 
deltoid  muscles,  and  is  continued  onwards  in  the  groove  in  the  bone 
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to  the  onter  part  of  the  arm,  where  it  divides  into  its  terminal  off- 
sets :— One  of  these,  which  is  very  small,  courses  on  the  musculo- 
spiral  nerve  to  the  front  of  the  elhow,  anastomosing  with  the  re- 
current radial  branch :  whilst  others  continue  along  the  intermuscular 
43eptum  to  the  elbow,  and  join  the  radial  and  posterior  interosseous 
recurrent  branches. 

Branches.  Most  of  the  muscular  o&ets  of  the  vessel  descend  to  Supplies 
the  olecranon,  supplying  the  triceps,  and  communicate  with  the  to^^i  cir- 
inf erior  profunda  and  anastomotic  branches  of  the  brachial  artery  ^^^  Monnd 
(p.  270) ;  and  with  the  recurrent  branches  of  the  arteries  of  the 
forearm  except  the  anterior  ulnar.    One  slender  ofEset  accompanies 
41  branch  of  the  musculo-spiral  nerve,  and  ends  in  the  anconeus 
qamscle  below  the  outer  condyle  of  the  humerus. 

Two  or  more  cutaneous  offsets  arise  on  the  outer  side  of  the  arm,  Cutaneoas 
and  accompany  the  superficial  nerves.  offiwts. 

The  musculo-spiral  nerve  (fig.  70)  is  the  largest  trunk  of  the  Musculo- 
posterior  cord  of  the  brachial  plexus  (p.  249)  and  is  continued  along  ^nds 
*the  back  and  outer  part  of  the  limb  to  the  hand.    In  the  arm  the 
nerve  winds  with  the  profunda  artery  beneath  the  triceps  muscle. 
At  the  outer  aspect  of  the  arm  it  is  continued  between  the  brach-  to  outer  side 
ialis  anticus  and  supuiator  longus  muscles  to  the  external  condyle  *'°** 

^  the  humerus,  in  front  of  wliich  it  divides  into  the  radial  and 
posterior  interosseous  nerves.    The  nerve  gives  muscular  branches.  Branches. 
snd  the  following  cutaneous  ofiEscts  to  the  inner  and  outer  parts  of 
ihe  limb. 

a.  The  vntemal  cutaneous  branch  of  the  arm  ffifir.  78,  *)  is  of  smal.  in*«Ml 
*8ize,  and  arises  in  the  axillary  space  in  common  with  the  branch  to  braoch. 
the  inner  head  of  the  triceps  ;  it  is  directed  across  the  posterior 
boondaiy  of  the  axilla  to  the  inner  side  of  the  arm,  where  it 
becomes  cutaneous  in  the  upper  third,  and  is  distributed  as  before 
«aid  (p.  266). 

h.  The  external  cutaneous  branches  springing  at  tlie  outer  side  of  '^  ®^- 
the  limb  are  two  in  number:  they  are  distributed  in  the  integuments  neous. 
-of  the  arm  and  forearm  (p.  266). 

c  The  muscular  branches  to  the  triceps  are  numerous,  and  supply  Branches  to 
all  three  heads.    One  slender  ofEset  for  the  inner  head,  arises  in  ^ 

common  with  the  inner  cutaneous  branch,  and  lies  close  to  the  ulnar 
nerve  till  it  enters  the  muscular  fibres  at  the  lower  third  of  the  arm. 
Another  long  and  slender  branch  behind  the  humerus,  appearing  as  *^^  *°* 
if  it  ended  in  the  triceps,  can  be  followed  downwards  to  tlie  anconeus 
muscle. 

d.  On  the  onter  side  of  the  limb  the  musculo-spiral  nerve  supplies  ^"T^**^ 
the  brachialis  anticus  in  part,  and  two  muscles  of  the  forearm,  viz.  of  foieann. 
supinator  longus  and  extensor  carpi  radialis  longior. 

Subanconeus  muscle.  A  thin  fleshy  stratum  of  the  under  part  of  Subanco- 
the  triceps  near  the  elbow  has  been  so  named.    It  is  described  as  ^x^,^^ 
-connsting  of  two  fasciculi,  inner  and  outer,  wliich  are  attached  above  ments. 
the  foflsa  for  the  olecranon,  and  end  in  the  s^^novial  sac  of  the  joint. 
A  correflponding  muscle  is  placed  beneath  the  extensor  of  the  knee 
joint. 

T  2 
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Use.  Action.  It  is  said  to  raise  the  synovial  membrane  in  extension  of 

the  joint. 

Directions.  Directions,  As  the  dissection  of  the  arm  has  been  completed  as 
far  as  the  elbow,  it  will  be  advisable  to  keep  moist  the  shoulder 
joint  nntil  it  is  examined  with  the  other  ligaments. 


Section  IV. 


THE   FRONT   OF   THE   FOREARM. 


Position  of 
the  limb. 


Smfsceef 
the  foreann. 


Bony  pro- 
jections. 


Line  of  the 
wrist  joint. 

Sorfkceof 
palm  of  the 
nand. 


Position  of 
palmar  arch. 


Surface  of 
the  Angers. 


Lines  on  the 
fh>nt 


Dissection 
to  remove 
the  skin. 


Position.  The  limb  is  to  be  placed  with  the  palm  of  the  hand 
uppermost ;  and  the  marking  of  the  surface,  and  the  projections  of 
bone,  are  first  to  be  noted. 

Suffac&marJcing.  On  the  anterior  aspect  of  the  forearm  are  two 
lateral  depressions,  corresponding  with  the  position  of  the  main 
vessels.  The  external  is  placed  over  the  radial  artery,  and  inclines 
towards  the  middle  of  the  limb  as  it  approaches  the  elbow.  The 
internal  groove  is  evident  only  beyond  the  middle  of  the  forearm, 
and  points  out  the  place  of  the  ulnar  artery. 

The  bones  (radius  and  ulna)  are  suflficiently  near  the  surface  to- 
be  traced  in  their  whole  length  :  each  ends  below  in  a  point, — the 
styloid  process  ;  and  that  of  the  radius  is  the  lowest.  A  transverse 
line  separates  the  forearm  from  the  hand,  and  the  articulation  of  the 
wrist  is  about  an  inch  above  it. 

On  each  side  of  the  palm  of  the  hand  is  a  lateral  projection  ;  the 
external  of  these  (thenar)  is  formed  by  muscles  of  the  thumb,  and 
the  internal  (bypo-thenar)  by  muscles  of  the  little  finger.  Between 
the  projections  is  the  hollow  of  the  palm,  which  is  pointed  towards 
the  wrist.  Two  transverse  lines  are  seen  in  the  palm,  but  neither 
reaches  completely  across  it :  the  anterior  one  will  direct  to  the  line 
of  the  articulations  between  the  metacarpus  and  the  phalanges,  but 
is  about  a  quarter  of  an  inch  behind  the  three  inner  joints  when  the 
fingers  are  extended. 

The  superficial  palmar  arch  of  arteries  reaches  forwards  a  little 
way  into  the  hollow  of  the  hand,  and  its  position  may  be  marked 
by  a  line  across  the  palm  from  the  root  of  the  thumb,  when  that 
digit  is  placed  at  a  right  angle  to  the  hand. 

Transverse  lines  are  seen  on  both  aspects  of  the  joints  of  the 
thumb  and  fingers.  Tlie  lines  on  the  palmar  surface  of  the  fingers 
may  be  used  to  detect  the  articulations  of  the  phalanges.  Thus  the 
joint  between  the  metacarpal  phalanx  and  the  next  will  be  found 
about  a  line  in  front  of  the  chief  transverse  groove ;  whilst  the  arti- 
culation between  the  last  two  phalanges  is  situate  about  a  line  in- 
front  of  the  single  mark. 

Dissection.  With  the  limb  lying  flat  on  the  table,  an  incision  is  to 
be  carried  through  the  skin  along  the  middle  of  the  front  of  the 
forearm,  as  far  as  an  inch  beyond  the  wrist ;  and  at  its  termination- 
a  transverse  one  is  to  cross  it.    The  skin  is  to  be  reflected  carefnlly 
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from  the  front  and  back  of  the  forearm,  without  injury  to  the 
numerous  superficial  vessels  and  nerves  beneath ;  and  it  should  be 
taken  also  from  the  back  of  the  hand,  by  prolonging  the  ends  of 
the  transverse  cut  along  each  margin  to  a  little  beyond  the  knuckles. 
The  whole  of  the  fore  finger  should  have  the  integument  removed 
from  it,  in  order  that  the  nerves  may  be  followed  to  the  end. 

The  superficial  vessels  and  nerves  can  be  now  traced  in  the  fat ;  Seek  the 
they  have  the  following  position,  and  most  of  them  have  been  v^ais^and 
partly  dissected  :- — Along  the  inner  side,  in  front  of  the  forearm  £?[^^  ^ 
with  the  ulnar  veins,  is  the  continuation  of  the  internal  cutaneous 
nerve  ;  and  near  the  wrist  there  is  occasionally  a  small  ofEset  from 
the  ulnar  nerve.  On  the  outer  side  with  the  radial  vein  is  the  super- 
ficial part  of  the  musculo-cutaneous  nerve. 

Close  to  the  hand,  in  the  centre  of  the  forearm,  and  inside  the 
tendon  of  the  flexor  carpi  radialis  which  can  be  rendered  prominent 
by  extending  the  wrist,  the  small  palmar  branch  of  the  median  nerve 
should  be  sought  beneath  the  fat.  On  the  ulnar  artery,  close  inside 
the  pisiform  bone,  a  small  palmar  branch  of  the  ulnar  nerve  b  to  be 
looked  for. 

At  the  back  of  the  forearm  the  largest  external  cutaneous  branch  behind, 
of  the  musculo-spiral  nerve  is  to  be  traced  onwards ;  and  ofEsets  are 
to  be  followed  to  this  surface  from  the  nerves  in  front. 

On  the  posterior  part  of  the  hand  is  an  arch  of  superficial  veins,  and  on  the 
Winding  back  below  the  ulna  is  the  dorsal  branch  of  the  ulnar  nerve ;  hand.**     * 
and  lying  along  the  outer  border  of  the  hand  is  the  radial  nerve : 
these  should  be  traced  to  the  fingers. 

Cutaneous  Veins.  The  superficial  veins  are  named  median,  radial,  Subcutap 
and  ulnar,  from  their  position  in  the  limb.  ofthe fore- 

Superfidal  arch  on  the  back  of  the  hand.  This  arch  is  more  or  less  *"^  "* 
perfect,  and  receives  the  posterior  superficial  digital  veins.     At  the  ^^  ?^  *^® 
sides  the  arch  terminates  in  the  radial  and  ulnar  veins. 

The  radial  vein  begins  in  the  outer  part  of  the  arch  above  men-  «dial ; 
tioned,  and  in  some  small  radicles  at  the  back  of  the  thumb.    It  is 
continued  along  the  forearm,  at  first  behind  and  then  on  the  outer 
border  as  far  as  the  elbow,  where  it  gives  rise  to  the  cephalic  vein 
by  its  union  with  the  outer  branch  of  the  median  vein  (fig.  76,  ')• 

The  ulnar  veins  are  anterior  and  posterior,  and  occupy  the  front  ^^^^"^ 
4md  back  of  the  hmb  : —  ' 

The  anterior  arises  near  the  wrist  by  the  junction  of  small  roots  anterior 
from  the  hand,  and  runs  on  the  inner  part  of  the  forearm  to  the 
•elbow ;  here  it  unites  with  the  inner  branch  of  the  median,  and 
forms  the  basilic  vein  (fig.  76, '). 

The  posterior  ulnar  vein  is  situate  on  the  back  of  the  limb.    It  and  pos- 
•commences  by  the  union  of  a  branch,  ^^  vena  salvatella,"  from  the  ' 

back  of  the  little  finger,  with  an  ofEset  of  the  venous  arch ;  it  is 
•continued  along  the  back  of  the  forearm  nearly  to  the  elbow,  and 
bends  forward  to  open  into  the  anterior  ulnar  vein. 

The  median  vein  takes  origin  near  the  wrist  by  small  branches  median. 
which  are  derived  from  the  palmar  surface  of  the  hand  ;  and  it  is 
^directed  along  the  centre  of  the  forearm  nearly  to  the  elbow.  Here  > 
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the  vein  divides  into  external  and  internal  branches  (median  basilic 

and  median  cephalic),  which  anite,  as  before  seen  (fig.  76,  '),  with 

radial  and  ulnar  veins.    At  its  point  of  bifurcation  the  median 

receives  a  communicating  branch  from  a  vein  (vena  comes)  beneath 

the  fascia. 

Cutaneous  Nerves.  Some  of  the  superficial  nerves  of  the  forearm 

are  continued  from  the  arm : — ^those  on  the  inner  side  from  the 

large  internal  cutaneous  nerve ;  and  those  on  the  outer,  from  the' 

two  external  cutaneous  nerves  of  the  mnsculo-spiral,  and  the  mus- 

culo-cutaneous.     On  the  forepart  of  the  limb  there  is  occasionally 

a  small  offset  of  the  ulnar  nerve  near  the  wrist.    On  the  back  of 

and  back  of  the  hand  is  the  termination  of  the  radial  nerve,  together  with  a. 
hand  are.       i  i      i.    »        i  »      «=» 

branch  of  the  ulnar  nerve. 

internal  The  internal  cutaneous  nerve  (p.  271)  is  divided  into  two  parts. 

•  The  anterior  branch  extends  on  the  front  of  the  forearm  as  far  as-, 
the  wrist,  and  supplies  the  integuments  on  the  inner  half  of  the 
anterior  siuf  ace.  Near  the  wrist  it  communicates  sometimes  with  a 
cutaneous  offset  from  the  ulnar  nerve.  The  posterior  branch  con- 
tinues along  the  back  of  the  forearm  (ulnar  side)  to  rather  below 
the  middle. 

The  cutaneous  part  of  the  musculo-cutaneous  nerve  (p.  272)  is 
prolonged  on  the  radial  border  of  the  limb  to  the  ball  of  the  thumb, 
over  which  it  terminates  in  cutaneous  offsets.  Near  the  wrist  the 
ner>'e  is  placed  over  the  radial  artery,  and  some  twigs  pierce  the 
fascia  to  ramify  on  the  vessel  and  supply  the  carpus.  A  little  above 
the  middle  of  the  forearm  the  nerve  sends  backwards  a  branch  to 
the  posterior  aspect,  which  reaches  nearly  to  the  wrist,  and  com- 
municates with  the  radial,  and  the  following  cutaneous  nerve. 

The  external  cutaneous  branch  of  the  musculoHspiral  nerve  (p.  275) 
after  passing  the  elbow,  turns  to  the  hinder  part  of  the  forearm, 
and  reaches  as  far  as  the  wrist.  Near  its  termination  it  joins  the 
preceding  cutaneous  nerve. 

The  radial  nerve  ramifies  in  the  integument  of  the  back  of  the  hand 
and  some  of  the  digits.  It  becomes  cutaneous  at  the  outer  border 
of  the  forearm  in  the  lower  third,  and  after  giving  some  filaments 
to  the  posterior  aspect  of  the  limb,  divides  into  two  branches  : — 

One  (external)  is  joined  by  the  musculo-cutaneous  nerve,  and  is 
distributed  on  the  radial  border  and  the  ball  of  the  thumb. 

The  other  branch  (internal)  supplies  the  remaining  side  of  the 
thumb,  both  sides  of  the  next  two  digits,  and  half  the  ring  finger  ;. 
so  that  the  radial  nerve  distributes  the  same  number  of  digital 
branches  to  the  dorsum  as  the  median  nerve  furnishes  to  the  palmar 
Sj^^f  ^^^  surface.  This  portion  of  the  radial  nerve  communicates  with  the 
musculo-cutaneous  and  ulnar  nerves ;  and  the  offeet  to  the  con- 
tiguous sides  of  the  ring  and  middle  fingers  is  joined  by  a  twig 
from  the  dorsal  branch  of  the  ulnar  nerve. 

On  the  side  of  the  fingers  each  of  these  dorsal  digital  branches  is 
imited  with  an  offeet  from  the  digital  nerve  on  the  palmar  surface. 

The  dorsal  branch  of  the  ulnar  nerve  gives  ofbets  to  the  rest  of 
the  fingers  and  the  back  of  the  hand.    Appearing  by  the  styloid 
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process  of  the  ulna,  it  joins  the  radial  nerve  in  an  arch  across  the  ^^'^^  '^^ 
hack  of  the  hand,  and  is  distributed  to  both  sides  of  the  little  finger,  ang^n. 
and  to  the  ulnar  side  of  the  ring  finger  :  it  communicates  with  the 
part  of  the  radial  nerve  supplying  the  space  between  the  ring  and 
middle  fingers.    The  ulnar  nerve  furnishes  branches  to  the  same 
digits  on  the  palmar  surface. 

Hie  aponeurosis  of  the  forearm  is  continuous  with  a  similar  in-  Deep  (kscia 
vestment  of  the  arm.    It  is  of  a  pearly  white  colour,  and  is  formed  2^*  '**"" 
of  fibres  which  cross  obliquely  :  it  furnishes  sheaths  to  the  muscles, 
and  is  thicker  behind  than  before. 

Near  the  elbow  it  is  stronger  than  towards  the  hand ;  and  at  that  l^  fh>nt. 
part  it  receives  fibres  from  the  tendons  of  the  biceps  and  brachialis 
anticQs,  and  gives  origin  to  the  muscles  attached  to  the  inner  con- 
dyle of  the  humerus.    On  the  back  of  the  limb  the  aponeurosis  is  On  the  back 
connected  to  the  margins  of  the  ulna,  so  as  to  leave  the  upper  part     *^  *^^* 
of  the  bone  subcutaneous  ;  and  it  is  joined  by  fibres  from  the  ten- 
don of  the  triceps. 

Horizontal  processes  are  sent  downwards  from  the  aponeurosis  to  intermos- 
separate  the  superficial  and  deep  layers  of  muscles,  both  on  the  front  *^*^^  P"C«"- 
and  back  of  the  forearm  ;  and  longitudinal  white  bands  indicate 
the  position  of  the  intermuscular  processes  which  isolate  one  muscle 
from  another,  and  give  origin  to  the  muscular  fibres. 

At  the  wrist  the  fascia  joins  the  anterior  annular  ligament ;  and  Atthewrist; 
near  that  band  the  tendon  of  the  palmaris  longus  pierces  it,  and 
receives  a  sheath  from  it.  Close  to  the  pisiform  bone  there  is  an 
aperture  through  which  the  ulnar  vessels  and  nerve  enter  the  fat  of 
the  hand.  Behind  the  wrist  it  is  thickened  by  transverse  fibres, 
giving  rise  to  the  posterior  annular  ligament ;  but  on  the  back  of  annnkr 
the  hand  and  fingers  the  fascia  becomes  very  thin.  ligament 

Dissection.  The  skin  is  to  be  replaced  on  the  back  of  the  forearm  Take  away 
and  hand,  in  order  that  the  denuded  parts  may  not  become  dry.  q^^  ^^1 
Beginning  the  dissection  on  the  anterior  surface  of  the  limb,  let  the  ▼o^iuk 
student  divide  the  aponeurosis  as  far  as  the  wrist,  and  take  it  away 
with  the  cutaneous  vessels  and  nerves,  except  the  small  palmar 
cutaneous  of^ts  of  the  median  and  ulnar  nerves  near  the  wrist. 
In  cleaning  the  muscles  it  will  be  impossible  to  remove  the  aponeu- 
HHOS  from  them  at  the  upper  part  of  the  forearm  without  detaching 
muscular  fibres. 

In  front  of  the  elbow  is  the  hollow,  already  partly  dissected,  Clean  out 
between  the  two  masses  of  muscles  arising  from  the  inner  and  outer  elbow. 
sides  of  the  humerus.    The  space  should  be  carefully  cleaned,  so  as 
to  display  the  brachial  and  forearm  vessels,  the  median  nerve  and 
branches,  the  musculo-spiral  nerve,  and  the  recurrent  radial  and 
ulnar  arteries. 

In  the  lower  half  of  the  forearm  a  large  artery,  radial,  is  to  be 
laid  bare  along  the  radial  border ;  and  at  the  ulnar  side,  close  to 
the  annular  ligament,  the  trunk  of  the  ulnar  artery  will  be  recognised, 
as  it  becomes  superficial.  These  vessels  and  their  branches  should 
be  carefully  cleaned  ;  but  the  collateral  muscles  should  be  fixed 
with  stitches  to  prevent  their  displacement. 
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The  anterior  annular  b'gament  of  the  wrist,  which  arches  over 
the  tendons  passing  to  the  hand,  is  next  to  be  defined.  This  strong 
band  is  at  some  depth  from  the  surface ;  and  whilst  the  student 
removes  the  fibrous  tissue  superficial  to  it,  he  must  take  care  of  the 
small  branches  of  the  median  and  ulnar  nerves  to  the  palm  of  the 
hand.  The  ulnar  vessels  and  nerve  pass  over  the  ligament,  and  will 
serve  as  a  guide  to  its  depth. 

Hollov)  in  front  of  the  elboto  (fig.  80).  This  hollow  corresponds 
with  the  popliteal  space  at  the  knee,  and  is  situate  between  the  inner 
and  the  outer  muscles  of  the  forearm.  The  interval  is  somewhat 
triangular  in  shape,  and  the  wider  part  is  towards  the  humerus.  It 
is  bounded  on  the  outer  side  by  the  supinator  longus  muscle,  and 
on  the  inner  side  by  the  pronator  teres.  The  aponeurosis  of  the 
limb  is  stretched  over  the  space ;  and  the  bones,  covered  by  the 
brachialis  anticus  and  supinator  bre^as,  form  the  deep  boundaiy. 

Contents,  In  the  hollow  are  lodged  the  termination  of  the  brachial 
arteiy  with  its  veins,  and  the  median  nerve ;  the  musculo-spiral 
nerve  ;  the  tendon  of  the  biceps  muscle ;  and  small  recurrent  vesseb, 
with  much  fat  and  a  few  glands. 

These  several  parts  have  the  following  relative  position : — ^The 
tendon  of  the  biceps  is  directed  towards  the  outer  boundary  to  reach 
the  radius ;  on  the  outer  side,  concealed  by  the  supinator  longus 
muscle,  is  the  musculo-spiral  nerve.  Nearly  in  the  centre  of  the 
space  are  the  brachial  artery  and  veins  and  the  median  nerve,  the 
nerve  being  internal ;  but  as  the  artery  is  inclmed  to  the  outer  part 
of  the  limb,  they  soon  become  distant  from  one  another  about  half 
an  inch.  The  brachial  artery  di^^des  here  into  two  trunks — ^radial 
and  ulnar ;  and  the  recurrent  radial  and  ulnar  branches  appear  in 
the  space,  one  on  the  outer  and  the  other  on  the  inner  side. 

Two  or  three  lymphatic  glands  lie  on  the  sides  of  the  arteiy,  and 
one  below  its  point  of  splitting. 

Muscles  on  the  front  of  the  forearm  (fig.  80).  The  muscles 
on  the  front  of  the  forearm  arc  divided  into  a  superficial  and  a  deep 
layer. 

In  the  superficial  layer  there  are  five  muscles,  which  are  fixed  to 
the  inner  condyle  of  the  humerus,  mostly  by  a  common  tendon,  and 
lie  in  the  undermentioned  order  from  the  middle  to  the  inner  side  of 
the  limb : — ^pronator  radii  teres,  flexor  carpi  radialis,  palmaris  longus, 
flexor  carpi  ulnaris  ;  and  deeper  and  larger  than  any  of  these  is  the 
flexor  sublimis  digitonun. 

The  deep  layer  will  be  met  with  in  a  subsequent  dissection 
(p.  287). 

The  PRONATOR  RADII  TERES  (fig.  80, ')  oHses  from  the  inner  con- 
dyle of  the  humerus  by  the  common  tendon ;  from  the  ridge  above 
the  condyle  by  fleshy  fibres ;  from  the  inner  part  of  the  coronoid 
process  by  a  second  tendinous  slip  ;  and  from  the  fascia,  and  the 
septum  between  it  and  the  next  muscle.  It  is  inserted  by  a  flat 
tendon  into  an  impression,  an  inch  in  length,  on  the  middle  of  the 
outer  surface  of  the  radius. 

The  muscle  is  superficial  except  at  the  insertion,  where  it  is 
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corered  by  the  radial  artery,  and  some  of  the  outer  set  of  mosclea, 
Tiz.   supinator   longus,   and    radial    eiteoBora   of   the  wrist.      The 
pronator  fonns  the  inner  boundary  of  the  triangular   epace  in 
front  of  the  elbow ;  and  its  inner  border 
tonches    the    flexor    carpi    radielis.     By  Fig.  SO.f 

geaQj  eepBTating  the  muBcle  from  the  rest, 
it  will  be  found  to  lie  on  the  brochiolis 
anticns,  the  flexor  eablirois  digitorum,  and 
tiie  nlnai  artery  and  the  median  nerve : 
the  second  small  head  of  origin  is  di- 
rected inwards  between  that  artery  anil 
nerve, 

jletfon.  The  pronator  assists  in  hiinging 
forwards  the  radius  over  the  ulna,  so  as  to 
pronate  the  hand.  When  the  radius  is 
fixed  the  mnscle  raises  that  bone  towards 
■flie  humeras,  bending  the  elbow-joint. 

The  FLEXOR  CARPI  BADiALia  (iig.  80,  *) 
takes  its  origin  from  the  common  tendon, 
from  the  aponeurosis  of  the  limb,  and 
from  the  intermuscular  septum  on  entli 
dde.  The  tendon  of  the  muscle,  becom- 
mg'  free  from  fleshy  fibres  about  the  middle 
of  the  forearm,  passes  through  a  gnioiu 
in  the  oh  trapezium,  outside  the  anterior 
annnlar  ligament,  to  be  itaerted  mainly 
into  the  boae  of  the  metacarpal  bone  of 
the  index  finger,  and  by  a  slip  into  that  of 
the  middle  finger. 

Tbie  mnscle  rests  chiefly  o 


;  but  r 


r  the  \ 


lies  over  the  flexor  longus  poUicis, — a 
mtucle  of  the  deep  layer.  As  low  as  the 
middle  of  the  forearm  the  muscle  corre- 
qmnds  externally  with  the  pronator  teres, 
and  below  that  with  tho  radial  artery  to 
which  its  tendon  is  taken  as  the  guide. 
like  ulnar  border  is  in  contact  at  first  with 
the  palraaris  longus  muscle,  and  for  about 
two  inches  above  the  wrist,  with  the  me- 
dian nerve." 

Action.  The  hand  being  free  the  muscle 
flexes  first  the  wrist  joint,  inclining  the 
hand  somewhat  to  the  radial  side ;    and  will  assist 


I  bringing 


*  In  the  bod;  ol  a  woman  which  wu  weQ  developed,  the  muscle  vu  abwot 
■B  both  lide^ 

t  Snpsrficial  *ie«  of  the  forearm  (Qdud'i  ArteHes).  1.  Kodial  uterfvitb 
it*  nerrs  ontdde.  2.  Ctnar  arterj  and  nerve  where  they  itre  euperficiaL 
S.  Fronator  tores,  i.  Fleior  cupi  radialis.  6.  Falmaria  loDgae.  S.  Flexor 
.  Flexor  eupi  nlnuis.     S.  SupiaaUir  longni.     9.  Bioepe. 
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forwards  the  lower  end  of  the  radius  in  pronation.  Still  con> 
tinning  to  contract,  it  bends  the  elbow. 

The  PALMARis  LONOUS  (fig.  80,  *)  is  often  absent :  or  it  may  present 
great  irregularity  in  the  proportion  between  the  fleehy  and  tendinou* 
parts.  Its  origin  is  connected,  like  that  of  the  preceding  muscle,  to 
the  common  tendon,  the  fascia,  and  the  intermuscular  septa.  Its. 
long  thin  tendon  is  continued  along  the  centre  of  the  forearm ;  and 
piercing  the  aponeurosis,  it  passes  over  the  annular  ligament  to  end 
in  the  palmar  fascia,  and  to  join  by  a  tendinous  slip  the  short  muscles, 
of  the  thumb. 

The  palmaris  is  situate  between  the  flexor  carpi  radialis  and 
ulnaris,  and  rests  on  the  flexor  sublimis  digitormn. 

Action.  Rendering  tense  the  palmar  fascia,  the  palmaris  will 
afterwards  bend  the  wrist  and  elbow,  like  the  other  muscles  of  the 
superficial  layer. 

The  FLEXOR  CARPI  ULNARIS  (fig.  80,  0  ^^^  ^'^  aponeurotic  origin^ 
from  the  inner  condyle  of  the  humerus  ;  from  the  inner  side  of  the 
olecranon ;  and  from  the  ridge  of  the  ulna  between  the  internal  and 
posterior  surfaces  for  three  fourths  of  the  length.  Most  of  the  fibres- 
are  continued  vertically  downwards,  but  others  obliquely  forwards 
to  a  tendon  on  the  anterior  part  of  the  muscle  in  the  lower  half, 
some  joining  it  as  low  as  the  wrist ;  and  the  tendon  is  inserted  inta 
the  pisiform  bone,  an  offset  being  sent  to  the  muscles  of  the  little 
finger. 

One  surface  of  the  muscle  is  in  contact  with  the  fascia  ;  and  it* 
tendon,  which  can  be  felt  readily  tlirough  the  skin,  may  be  taken 
as  the  guide  to  the  ulnar  artery.  To  its  radial  side  are  the  palmaris 
and  flexor  digitorum  sublimis  muscles.  When  the  attachment  to 
the  inner  condyle  has  been  divided,  the  muscle  will  be  seen  to 
conceal  the  flexor  digitonmi  sublimis  and  flexor  profundus,  the  ulnar 
nerve,  and  the  ulnar  vessels ;  between  the  attachments  to  the  condyle 
jojxd  the  olecranon  the  ulnar  nerve  enters  the  forearm. 

Action,  The  wrist  is  bent  and  the  hand  is  drawn  inwards  by  the 
contraction  of  the  muscle. 

The  RADIAL  ARTERY  (fig.  80,  ^)  is  One  of  the  vessels  derived  from 
the  bifurcation  of  the  brachial  trunk ;  and  its  destination  is  the  palm 
of  the  hand.  It  is  placed  first  along  the  outer  side  of  the  forearm 
as  far  as  the  end  of  the  radius ;  next  it  winds  backwards  below  the 
extremity  of  that  bone  :  and  it  enters  finally  the  palm  of  the  hand 
through  the  first  interosseous  space.  In  consequence  of  this  cir- 
cuitous course  the  artery  will  be  found  in  three  different  dissections,, 
viz.  the  front  of  the  forearm,  the  back  of  the  wrist,  and  the  palm 
of  the  hand. 

In  the  front  of  the  forearm.  In  this  part  of  the  limb  the  position 
of  the  artery  will  be  marked,  on  the  surface,  by  a  line  from  the 
centre  of  the  hollow  of  the  elbow  to  the  fore  part  of  the  styloid 
process  of  the  radius.  At  first  it  lies  on  the  inner  side  of  the  radius,, 
but  afterwards  over  that  bone.  This  vessel  is  smaller  than  the  ulnar 
artery,  though  it  appears  in  direction  to  be  the  continuation  of  the 
brachial  trunk  ;  and  it  is  partly  deep  and  partly  superficial,  but 
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where  it  is  more  superficial  in  the  lower  half  it  can  be  felt  beating 
as  the  pulse  near  the  wrist  during  life. 

In  its  upper  half  the  vessel  is  placed  beneath  the  supinator  longus  Connections. 
Q) ;  and  rests  successively  on  the  following  muscles,  the  fleshy  iJof^^' 
supinator  brevis,  the  pronator  teres  (^),  pait  of  the  thin  origin  of  ^***j^ 
the  flexor  sublimis  ('),  and  sometimes  on  the  biceps  tendon  (*). 

Veins,  Ven»  comites  lie  on  the  sides,  with  cross  branches  over  ^®^» 
the  artery. 

Nerve.  The  radial  nerve  is  parallel  to,  and  outside  it,  but  separated  ^^  nerve. 
by  a  slight  interval. 

In  its  lower  half  the  artery  with  its  vencB  comites  is  superficial,  J^A***^®^ 
being  covered  only  by  the  teguments  and  the  deep  fascia.    Here  it    .^ 
is  placed  in  a  hollow  between  the  tendons  of  the  supinator  longus  (^)  muscles, 
and  flexor  carpi  radiali8(^).    It  lies  from  above  down  on  the  origin 
of  the  flexor  sublimis,  on  two  other  muscles  of  the  deep  layer,  viz. 
flexor  pollicis  longus  and  pronator  quadratus,  and  lastly  on  the  end 
of  the  radius. 

Nerves,  The  radial  nerve  is  still  on  the  outer  side  until  it  passes  i^erre. 
backwards  beneath  the  tendon  of  the  supinator  longus,  and  becomes 
cutaneous.    Superficial  to  the  lower  end  are  the  ramifications  of 
the   musculo-cutaneous  nerve,  some  of  which  reach  the  vessels 
(p.  278). 

Branches.    The  radial  artery  furnishes  many  unnamed  muscular  Branches,. 
and  nutrient  offsets  to  the  surroimding  parts ;  and  three  named 
branches,  viz.  recurrent  radial,  superficial  volar,  and  anterior  carpal. 

a.    The  radial  recurrent  is  the  first  branch,  and  supplies  the  «<i»*l  «- 
muscles  of  the  outer  side  of  the  limb.    Its  course  is  almost  trans-  ' 

verse  to  the  supinator  longus,  beneath  which  it  terminates  in  that 
muscle  and  the  two  radial  extensors  of  the  wrist.  One  offset 
ascends  beneath  the  supinator,  and  anastomoses  with  the  superior 
profunda  branch  of  the  brachial  artery. 

h.  The  superficial  volar  branch  (fig.  83,  c)  arises  usually  near  the  suncrflciai 
lower  end  of  the  radius.    It  is  directed  towards  the  palm  of  the  ^      * 
hand,  across  or  through  the  mass  of  muscles  in  the  ball  of  the 
thumb,  and  it  either  ends  in  those  muscles,  or  joins  the  superficial 
palmar  arch. 

c.  The  anterior  carpal  branch  is  very  inconsiderable  in  size,  and  anterior 
will  be  seen  in  the  examination  of  the  deep  layer  of  muscles,  ^'i^ 
Arising  rather  above  the  end  of  the  radius,  it  passes  transversely 
at  the  lower  border  of  the  pronator  quadratus,  and  anastomoses 
with  a  similar  branch  from  the  ulnar  artery  :  from  the  arch  thus 
formed,  offisets  are  given  to  the  carpus. 

Pteuiianlies  of  the  radial  artery.  When  the  radial  arises  high  in  the  arm,  Variations. 
its  eoone  is  close  to  the  brachial  artery,  along  the  edge  of  the  biceps  muscle  ;  2[^!i 
and  in  passing  the  bend  of  the  elbow  it  may  be  occasionally  subcutaneous, 
viz., I  above  the  deep  fascia,  and  be  liable  to  injury  in  venesect  ion.     In  the 
{oraKrm  it  may  be  likewise  subcutaneous  and  superficial  to  the  supinator  longus 
muaele. 

DisseeUon.  To  bring  into  view  the  flexor  sublimis  digitorum,  the  DiwecUon 
flexor  carpi  radialis  and  palmaris  longus  must  be  cut  through  near  subUi^ 
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the  inner  condyle  of  the  humerus,  and  turned  to  one  side.  Small 
branches  of  the  ulnar  artery  and  median  nerve  may  be  seen  entering 
the  under  surfaces  of  those  muscles.  For  the  present,  the  pronator 
teres  may  be  left  uncut. 

The  FLEXOR  DIGITORUM  SUBLIMIS  Vel  PERFORATUS  (fig.  80,  ^)  is  the 

largest  of  the  muscles  of  the  superficial  layer,  and  is  named  from 
its  position  to  another  flexor  in  the  deep  layer.  It  arUes  from  the 
inner  condyle  of  the  humerus  and  the  internal  lateral  ligament, 
and  from  the  intermuscular  septa  in  oonmion  with  other  muscles  : 
it  takes  origin  in  addition  from  the  bones  of  the  forearm,  viz.  from 
the  inner  part  of  the  coronoid  process  of  the  ulna ;  from  the  oblique 
line  below  the  radial  tubercle ;  and  from  the  anterior  margin  of  the 
radius  as  far  as,  or  one  or  two  inches  below  the  insertion  of  the 
pronator  teres.  Bather  below  the  middle  of  the  forearm  the  muscle 
ends  in  four  tendons,  which  are  continued  beneath  the  annular  liga- 
ment and  across  the  hand,  to  be  inserted  into  the  middle  phalanges 
of  the  fingers,  after  being  perforated  by  the  tendons  of  the  deep 
flexor. 

The  flexor  sublimis  is  concealed  by  the  other  muscles  of  the 
superficial  layer  ;  and  the  radial  vessels  lie  on  the  attachment  to 
the  radius.  Along  the  inner  border  is  the  flexor  carpi  ulnaris,  with 
the  ulnar  vessels  and  nerve.  The  tendons  of  the  muscle  are  arranged 
in  pairs  before  they  pass  beneath  the  annular  ligament  of  the  wrist ; — 
the  middle  and  ring  finger  tendons  being  anterior,  and  those  of  the 
index  and  little  finger  posterior  in  position.  On  dividing  the  coro- 
noid and  condyloid  attachments,  the  muscle  will  be  seen  to  cover 
two  flexors  of  the  deep  layer  (flexor  digitorum  profundus  and 
flexor  pollicis),  the  median  ner\'e,  and  the  upper  part  of  the  ulnar 
artery. 

Action,  This  flexor  bends  primarily  the  middle  joint  of  each 
finger  ;  and  is  then  able  to  bring  the  nearest  phalanx  towards  the 
pahn  in  consequence  of  being  bound  thereto  by  a  sheath.  But 
when  the  nearest  phalanx  is  fixed  by  the  extensor  of  the  fingers,  it 
remains  straight  whilst  the  superficial  flexor  moves  the  second 
phalanx. 

After  the  fingers  are  bent  the  muscle  will  help  in  flexing  the 
wrist  and  elbow  joints. 

The  ULNAR  ARTERY  (fig.  81,  ®)  is  the  larger  of  the  two  branches 
coming  from  the  bifmcation  of  the  brachial  trunk ;  and  is  directed 
along  the  imier  side  of  the  limb  to  the  palm  of  the  hand,  where  it 
forms  the  superficial  palmar  arch,  and  joins  ofbets  of  the  radial 
artery.  In  the  forearm  the  vessel  has  an  arched  direction  ;  and  its 
depth  from  the  surface  varies  in  the  first  and  last  parts  of  its 
course. 

In  the  upper  hdlf  the  artery  is  inclined  obliquely  inwards  from 
the  centre  of  the  elbow  to  tiie  inner  part  of  the  limb,  midway 
between  the  elbow  and  wrist.  It  courses  between  the  superficial  and 
deep  layers  of  muscles,  being  covered  by  the  pronator  teres,  flexor 
carpi  radialis,  palmaris  longus,  and  flexor  sublimis.  Beneath  it  lie  the 
brachialis  anticus,  for  a  short  distance,  and  the  flexor  profundus,  C. 
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palmar  branch,  still  ac- 
companies the  vessel  on 
the  inner  mde. 

Brmiehee,    The  greater 
nninber  of  the  collateral  offsets  of  the  arteiy  ore  distributed  to  the  " 
monclea.    But  the  named  branches  are  the  following  : — 

n  of  the  de«p  layer  of  muscles  of  the  foreanu,  and  of  th«  maela 

itwaan  the  two  lajen  of  inmcl«a  of  the  foreaim.     (lUastnttioiia 

Miuda:   1..   Prooator  teres,      a.   Flexor  loagoa  pollicis. 

FlaxoT  digitcnuo  perfomu.     c.    Frooator  quadcatiu.     a.    Flexor  carpi 
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nnteriorand  a.  The  anterior  ulnar  recurrent  branch  (e?)  arises  generally  in 
common  with  the  next,  and  ascending  on  the  brachialis  anticus 
muscle  inosculates  with  the  small  anastomotic  artery  beneath  the 
pronator  radii  teres.     It  gives  ofEsets  to  the  contiguous  muscles. 

b.  The  posterior  ulnar  recurrent  branch  (rf),  of  larger  size  than 
tlie  anterior,  is  inclined  beneath  the  flexor  sublimis  muscle  to  the 
interval  between  the  inner  condyle  and  the  olecranon.  There  it 
passes  with  the  ulnar  nerve  between  the  attachments  of  the  flexor 
carpi  ulnaris,  and  joins  the  ramifications  of  the  inferior  profunda 
and  anastomotic  arteries  on  the  inner  side  of  the  elbow  joint.  Some 
of  its  ofEsets  enter  the  muscles,  and  others  supply  the  articulation 
and  the  ulnar  nerve. 

c.  The  interosseous  branch  is  a  short  thick  trunk,  about  an  inch 
long,  which  is  directed  backwards  towards  the  interosseus  membrane, 
and  divides  into  anterior  and  posterior  interosseous :  these  branches 
will  be  afterwards  followed. 

d.  The  metacarpal  branch  arises  from  the  artery  near  the  lower 
end  of  the  ulna,  and  runs  along  the  metacarpal  bone  of  the  little 
finger,  of  which  it  is  the  inner  dorsal  branch. 

e.  Tlie  carpal  branches  (anterior  and  posterior)  ramify  on  the 
front  and  back  of  the  carpus,  on  which  they  anastomose  with  cor- 
responding offsets  of  the  radial  arter}-,  and  form  arches  across  the 
wrist. 
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PeculiarUia  of  the  ulnar  artery.  The  origin  of  the  artery  may  be  trans- 
ferred to  any  point  of  the  main  vessel  in  the  arm  or  axilU.  Once  the  origiii 
was  found  between  two  and  three  inches  below  the  elbow.     (Quain.) 

When  it  begins  higher  than  usual  it  is  genersJly  superficial  to  the  flexor 
musdes  at  the  bend  of  the  elbow  (only  one  exception,  Quain),  but  beneath  the 
aponeurosis  of  the  forearm  ;  though  sometimes  it  is  subcutaneous  with  the 
superficial  veins. 

The  ULNAR  NERVE  (fig.  81,  *)  enters  the  forearm  between  the 
attachments  of  the  flexor  carpi  ulnaris  to  the  olecranon  and  inner 
condyle  of  the  humerus.  Under  cover  of  that  muscle  the  nerve 
reaches  the  ulnar  artery  about  the  middle  (in  length)  of  the  fore- 
arm, and  is  continued  on  the  inner  side  of  the  vessel  to  the  hand. 
On  the  annular  ligament  the  nerve  is  rather  deeper  than  the 
artery.  It  furnishes  articular,  muscular,  and  cutaneous  branches  as 
below : — 

a.  Articular  nerves.  In  the  interval  between  the  olecranon  and 
the  inner  condyle,  slender  filaments  to  the  joint  arise. 

h.  Muscular  branches.  It  furnishes  offsets  near  the  elbow  to  two 
muscles  of  the  forearm  ;  one  enters  the  upper  part  of  the  flexor 
carpi  ulnaris,  and  the  other  supplies  the  inner  half  of  the  flexor 
profundus  digitorum. 

c.  Cutaneous  nerve  of  the  forearm  and  hand.  About  the  middle  of 

ulnaris.  Arteries :  a.  Badial  trunk,  h.  Cutaneous  branch  of  it  to  the  palm 
of  Uie  hand.  o.  Ulnar  trunk,  d.  Its  recurrent  branch.  /.  Branch  with  the 
median  nerve,  e.  Anterior  interosseous,  g.  Brachial  trunk.  Nerves:  1. 
Median.  2.  Anterior  interosseous.  8.  Cutaneous  palmar  branch.  4«  Ulnar 
trunk.     5.  Cutaneoua  palmar  branch  of  ulnar. 
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ihe  forearm  arises  a  small  palmar  branch  ('),  which  courses  on  the  branch  of 
ulnar  artery,  sending  twigs  around  that  vessel,  to    end   in    the  JJ^^' 
integmnents  of  the  palm  of  the  hand :    sometimes  a  cutaneous 
ofibet  perforates  the   aponeurosis   near   the    wrist,  and  joins  the 
internal  cutaneous  nerve. 

d.  The  dorsal  cutaneous  nerve  of  the  hand  arises  about  two  inches  cutaneous 
above  the  end  of  the  ulna,  and  passes  obliquely  backwards  beneath  ^^^^^ 
the  flexor  carpi  ulnaris :  perforating  the  aponeurosis  it  is  lost  on  lum<i* 
the  back  of  the  hand  and  fingers  (p.  278). 

The  MEDIAN  NERVE  (fig.  81,  ^)  leaves  the  hollow  of  the  elbow  Median 
between  the  heads  of  origin  of  the  pronator  teres,  and  takes  the  ^^^^ 
middle  line  of  the  limb  to  the  hand.    It  is  placed  beneath  the  the  two^"^***' 
flexor  sublimis  as  low  as  two  inches  from  the  annular  ligament,  ^y®"  <>' 
where  it  becomes  superficial  along  the  outer  border  of  the  tendons 
of  that  muscle.    Lastly  the  nerve  passes  beneath  the  annular  liga- 
ment to  the  palm  of  the  hand.    The  ner\'e  supplies  the  muscles  on 
the  front  of  the  forearm,  and  furnishes  a  cutaneous  ofbet  to  the 
iund. 

a.  Muscular  offsets  leave  the  trunk  of  the  ner\'e  near  the  elbow.  Supplies  the 
^md  are  distributed  to  all  the  muscles  of  the  superficial  layer  except  S^^™t 
the  flexor  carpi  ulnaris  ;  in  addition,  the  nerve  supplies  tlie  deep  one  and  a 
layer  through  the  interosseous  branch  (p.  289),  except  the  inner 
half  of  the  flexor  profundus  digitorum. 

h.  The  cutaneous  palmar  branch  (')  arises  in  the  lower  fourth  of  A  cutaneous 
the  forearm  ;  it  pierces  the  fascia  near  the  annular  ligament,  and  J^Sk  of 
•crosses  over  that  ligament  to  reach  the  palm  of  the  hand.  t^^d. 

The  RADIAL  NERVE  is  the  smaller  of  the  two  branches  into  which  Radial  nerve 
the  musculo-spiral  divides  at  the  elbow.    This  nerve  is  placed  along 
the  outer  border  of  the  limb,  under  cover  of  the  supinator  longus  ' 

(fig.  80),  and  on  the  outer  side  of  the  radial  artery  till  within  three 
inches  of  the  wrist,  where  it  becomes  cutaneous    at  the  posterior 
border  of  the  supinator  tendon.    On  the  surface  of  the  limb  it  ends  on 
•divides  into  two  branches,  which  are  distributed  on  the  dorsum  of  hand.^' 
the  hand,  and  digits  (3^)  (p.  278).   No  muscular  ofEset  is  furnished 
by  the  nerve. 

Dissection  (fig.  81).  To  examine  the  deep  layer  of  muscles  it  will  Dissection 
be  necessary  to  draw  well  over  to  the  radial  side  of  the  forearm  ^yer% 
the  pronator  teres  ;  to  detach  the  flexor  sublimis  from  the  radius,  niuscies : 
and  to  remove  its  fleshy  part.    The  areolar  tissue  is  to  be  taken 
from  the  deep  muscular  fibres  ;  and  the  anterior  interosseous  vessels 
rand   nerve,   which   lie   on   the   interosseous   membrane,   and   are 
•concealed  by  the  muscles,  are  to  be  traced  out. 

Above  the  ends  of  the  forearm-bones  the  arch  of  the  anterior  show  eaipal 
carpal  arteries  may  be  defined. 

Deep  Later  of  Muscles.   Only  three  deep  muscles  are  present  Three  mus- 

on  the  front  of  the  forearm.    One  lies  on  the  ulna,  and  is  the  deep  ^^p  juj^. 

flexor  of  the  fingers  ;  a  second  covers  the  radius,  viz.  the  long 

flexor  of  the  thumb  ;  and  the  third  is  the  pronator  quadratus,  which 

lies  beneath  the  other  two,  near  the  lower  end  of  the  bones. 

The  FLKXOS  DiQITOBUM  PROFUNDUS  Vel  PERFORANS  (fig.  81,  ^  orifM  T)tep  flexor 

^  ofilngKL 
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DgteCTION   OF   THE   FBONT   OF   THE   FOEEABM. 
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Fsrts  above 

and  beneath 
it 
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PronatCHT 
quadratos 


is  deep  in 
position. 


Use. 


Anterior  in- 
terosseous 
arteiy. 


from  the  anterior  and  inner  surfaces  of  the  nhia  for  three-fourths 
of  the  length  of  the  bone  ;  from  the  inner  half  of  the  interosseous 
h'gament  for  the  same  distance  ;  and  from  an  aponeurosis  common 
to  the  muscle  and  the  flexor  carpi  ulnaris.  The  muscle  has  a  thick 
fleshy  belly,  and  ends  in  tendons  which,  united  together,  pass 
beneath  the  annular^  h'gament,  and  are  inserted  into  the  last 
phalanges  of  the  Angers. 

The  cutaneous  surface  of  the  muscle  is  in  contact  with  the  ulnar 
nerve  and  vessels,  the  superficial  flexor  of  the  fingers,  and  the 
flexor  carpi  ulnaris.  Tlie  deep  surface  rests  on  the  ulna  and  the 
pronator  quadratus  muscle.  The  outer  border  touches  the  flexor 
pollicis  longus  and  the  anterior  interosseous  vessels  and  nerve  ;  and 
the  inner  is  connected  by  aponeurosis  to  the  posterior  margin  of  the 
ulna. 

Action,  Tlie  muscle  bends  the  last  joints  of  the  fingers  and 
the  wrist ;  but  it  does  not  act  on  the  last  phalanx  till  after  the 
second  has  been  moved  by  the  flexor  sublimis. 

The  fingers  are  approximated  and  the  joints  bent  in  the  following- 
order : — ^firstly,  the  articulation  between  the  metacarpal  and  the 
middle  phalanx  is  flexed,  secondly,  the  last  phalangeal  joint,  and 
thirdly  the  metacarpo-phalangeal. 

The  FLEXOK  LONGUS  POLLICIS  (fig.  81,  ^)  arises  from  the  hollowed 
anterior  surface  of  the  radius,  as  low  as  the  pronator  quadratus  ; 
from  the  outer  part  of  the  interosseous  membrane ;  and  by  a  round 
distinct  slip  from  the  coronoid  process  of  the  ulna,  internal  to  the 
attachment  of  the  brachialis  anticus.  The  fleshy  fibres  descend  to  a 
tendon,  wliich  is  continued  beneath  the  annular  ligament,  and  is 
inserted  into  the  last  phalanx  of  the  thumb. 

On  the  cutaneous  surface  of  the  muscle  is  the  flexor  sublimis^ 
with  the  radial  vessels  for  a  short  distance  inferiorly.  The  muscle 
lies  on  the  radius  and  the  pronator  quadratus.  To  the  inner  side  is 
the  flexor  profundus  digitorum. 

Action.  It  bends  both  joints  of  the  thumb,  but  firstly  the  distal 
or  ungual.  After  the  phalanges  are  drawn  downwards  the  muscle 
flexes  the  wrist. 

The  PRONATOR  QUADRATUS  (fig.  81,  ^)  is  a  flat  muscle,  and  lies  on 
the  lower  fourth  of  the  bones  of  the  forearm.  It  arites  from  the 
anterior  and  inner  surfaces  of  the  ulna,  where  it  is  somewhat 
widened,  and  is  inserted  into  the  fore  part  of  the  radius  for  about 
two  inches. 

The  anterior  surface  is  covered  by  the  tendons  of  the  flexor 
muscles  of  the  fingers,  and  by  the  radial  vessels ;  and  the  posterior 
surface  rests  on  the  radius  and  ulna  with  the  intervening  membrane, 
and  on  the  interosseous  vessels  and  nerve.  Along  its  lower  border 
is  the  arch  formed  by  the  anterior  carpal  arteries. 

Action.  The  end  of  the  radius  is  moved  forwards  over  the  ulna 
by  this  muscle,  and  the  hand  is  pronated. 

The  anterior  interosseous  artery  (fig.  81,  «)  is  continued  on  the 
front  of  the  interosseous  membrane,  between  the  two  flexors  or  in 
the  fibres  of  the  flexor  digitorum,  till  it  reaches  an  aperture  beneath 
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^he  pronator  qnadratus.  At  that  spot  the  artery  turns  from  the  front 
to  the  back  of  the  limb,  and  descends  to  the  back  of  the  carpus, 
where  it  ends  by  anastomosing  with  the  posterior  interosseous  and 
carpal  arteries. 

Branches,  Numerous  offsets  are  given  to  the  contiguous  muscles.  Miueuiar 

o.  One  long  branch  (/),  median^  accompanies  the  median  nerve,  j^^^*^^ 
supplying  it,  and  either  ends  in  the  flexor  sublimis,  or  extends 
beneath  the  annular  ligament  to  the  palmar  arch. 

d.  About  the  middle  of  the  forearm  two  nutrient  vessels  of  the  nutrient  to 
radius  and  ulna  arise  from  the  artery.  "^ 

c  Where  it  is  about  to  pass  through  the  interosseous  membrane  ^^  the 
it  furnishes  twigs  to  the  pronator  quadratus ;  and  one  branch  is  *^"^^*** 
<!ontinued  beneath  tliat  muscle  to  anastomose  with  the  anterior  carpal 
vteries. 

The  anterior  interosseous  nerve  is  derived  from  the  median  (fig.  Anterior 
^1,  ^),  and  accompanies  the  artery  of  the  same  name  to  the  pronator  nerve  ends 
quadratus  muscle,  the  under  surface  of  which  it   enters.     Some  *"  pronator. 
lateral  branches  are  distributed  by  it  to  the  deep  flexor  muscles. 

Dissection,  The  attachment  of  the  biceps  and  brachialis  anticus  to  Diwection, 
the  bones  of  the  forearm  may  be  now  cleaned  and  examined. 

The  insertion  of  the  brachialis  anticus  takes  place  by  a  broad  ineertion  of 
Thick  tendon,  about  an  inch  in  length,  which  is  fixed  into  the  coro-  anticuB. 
tioid  process  of  the  ulna,  except  at  the  inner  edge ;  and  into  the 
^contiguous  rough  part  of  the  bone. 

Insertion  of  the  biceps.  The  tendon  of  the  biceps  is  inserted  into  imertion  or 
"the  inner  part  of  the  tubercle  of  the  radius,  and  slightly  into  the  ^** 

Ixme  behind  it  A  bursa  intervenes  between  it  and  the  fore  part  of 
the  tubercle.  At  its  attachment  the  anterior  surface  becomes  ex- 
~tenial ;  and  the  opposite.  Tlie  supinator  brevis  muscle  partly  sur- 
rounds the  insertion. 


Section  V. 

THE    PALM    OF   THE    HAND. 


Dissection  (fig.  83).  The  digits  being  separated  and  fixed  firmly  Dissection. 
yfith  tacks,  the  skin  is  to  be  reflected  from  the  palm  of  the  hand 
by  means  of  two  incisions.    One  is  to  bo  carried  along  the  centre  Seek  the 
from  the  wrist  to  the  fingers ;  and  the  other  is  to  be  made  from  side  n^jj^s^"* 
to  side,  at  the  termination  of  the  first.    In  raising  the  inner  flap, 
the  small  palmaris  brevis  muscle  will  be  seen  at  the  inner  margin  and  muscle, 
of  the  hand ;  and  its  insertion  into  the  skin  may  be  left  till  the 
muficle  has  been  learnt.     In  the  fat  the  ramifications  of  the  small 
branches  (palmar)  of  the  median  and  ulnar  nerves  are  to  be  traced. 

The  student  should  remove  the  fat  from  the  palmaris  muscle,  and  Define  the 
from  the  strong  palmar  fascia  in  tlie  centre  of  the  hand  ;  and  he  gjJSJJ^ 
should  take  care  not  to  destroy  a  transverse  fibrous  band  (transverse 
ligament)  which  lies  across  the  roots  of  the  fingers.    When  cleaning 

u 
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Teasels  and 
nerves. 


and  expose 

digital 

sheatluL 


Cntaneous 

palmar 

nerves. 

One  of 
median. 


other  of  nl< 
nar  nerve. 


Palmaris 
brevisis 
snlxnitane- 
ous. 


and  ends  in 
thetldn. 

Use. 


Palmar 
fascia. 


Its  central 
part 


ends  in  a 
piece  for 
each  finger. 


and  in  the 
sldn. 

Dissection. 


Deep  endinK 
of  tbenfooet 
offjwda. 


the  fat  from  the  palmar  fascia  he  will  recognise,  near  the  digits, 
the  digital  vessels  and  nerves ;  and  must  be  especially  careful  of 
two, — viz.,  those  of  the  inner  side  of  the  little  finger  and  outer  side 
of  the  index  finger,  which  appear  farther  back  than  the  rest,  and  are 
most  likely  to  be  injured.  By  the  side  of  the  vessels  and  nerves  to 
the  fingers  four  slender  lumbricales  muscles  are  to  be  defined. 

Lastly,  the  skin  and  the  fat  may  be  reflected  from  the  thumb 
and  fingers  by  an  incision  along  each,  in  order  that  the  sheaths  of 
the  tendons  with  the  collateral  vessels  and  nerves  may  be  laid  bare. 

Cutaneous  palmar  nerves.  Some  unnamed  twigs  are  furnished  to 
the  integument  from  both  the  median  and  ulnar  nerves  in  the 
hand  ;  and  two  named  cutaneous  nerves  ramify  in  the  palm. 

One  is  an  offset  of  the  median  nerve  (p.  287),  and  crosses  the 
annular  ligament :  it  extends  to  about  the  middle  of  the  palm,  and 
is  united  with  the  palmar  branch  of  the  ulnar :  a  few  filaments  are 
furnished  to  the  ball  of  the  thumb. 

The  other  palmar  branch  is  derived  from  the  ulnar  nerve  (p.  286); 
it  has  been  traced  on  the  ulnar  artery  to  the  hand,  and  its  distribu- 
tion in  the  palm  may  be  now  observed. 

The  PALMARIS  BRBVis  (fig.  83,  h)  is  a  small  subcutaneous  muscley- 
about  two  inches  wide,  whose  fibres  are  collected  into  separate 
bundles.  It  is  attached  on  the  outer  side  to  the  palmar  aponeurosis, 
and  its  fibres  are  directed  inwards  to  join  the  skin  at  the  inner 
border  of  the  hand. 

This  muscle  lies  over  the  ulnar  artery  and  nerve.  After  it  has 
been  examined  it  may  be  thrown  inwards  with  the  skin. 

Action.  Drawing  inwards  the  skin  of  the  inner  border  of  the  hand 
towards  the  centre,  it  deepens  the  hollow  or  cup  of  the  palm. 

The  palmar  fascia  or  aponeurosis  consists  of  a  central  and  two 
lateral  parts ;  but  the  lateral,  which  cover  the  muscles  of  the  thumb 
and  little  finger,  are  so  thin  as  not  to  require  separate  notice. 

The  central  part  is  a  strong,  white  layer,  which  is  pointed  at  the 
wrist,  but  is  expanded  towards  the  fingers,  where  it  nearly  covers 
the  palm  of  the  hand.  Posteriorly  the  fascia  receives  the  tendon 
of  the  palmaris  longus,  and  is  connected  to  the  annular  ligament ; 
and  anteriorly  it  ends  in  four  processes,  which  are  continued  for- 
wards, one  for  each  finger,  to  the  sheaths  of  the  tendons.  At  the 
point  of  separation  of  the  processes  from  one  another  some  trans- 
verse fibres  are  placed,  which  arch  over  the  lumbricalis  muscle, 
and  the  digital  artery  and  nerve  appearing  at  this  spot.  From  the 
pieces  of  the  fascia  a  few  superficial  longitudinal  fibres  are  pro* 
longed  to  the  integuments  near  the  cleft  of  the  fingers. 

Dissection.  To  follow  one  of  the  digital  processes  of  the  fascia  to 
its  termination,  the  superficial  fibres  being  first  removed,  it  must 
be  divided  longitudinally  by  inserting  the  knife  beneath  it  opposite 
the  head  of  the  metacarpal  bone. 

Ending  of  the  processes.  Each  process  of  the  fascia  sends  down- 
wards an  ofEset  on  each  side  of  the  tendons,  which  is  fixed  to  the 
deep  Hgament  connecting  together  the  ends  of  the  metacarpal  bones, 
and  to  the  edge  of  the  metacarpal  bone  for  a  short  distance. 
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^e  tuperfiaal  tramverae  ligament  of  thefiagtrt  is  a  thin  fibrotu  Llgunentitf 
band,  which  stretcbei  across  the  roots  of  tha  four  fingers,  and  ia  ''"  ""^"^ 
contained  in  the  fold  of  skin  forming  the  rudiment  of  a  web  be- 
tween tbem.   Beneath  it  the  digital  nerves  and  Tessels  are  contiiiaed 
OBwarda  \o  their  terminations. 

Shaath  of  the  flexor  ttndotu  (tig.  82).  Along  each  finger  the  flexor  shMthor 
tendons  are  retained  in  position  against  the  phalanges  by  a  fibrous  ""  *'°*™' 


Fig.  82.' 


Opposite  the  middle  of  each  of  the  two 

aeareat  phalanges  the   sheath   is  formed  by   a 

■trOBg  fibrotiabond  («and/)  (ligaraentum  vagi- 

ule),  which  is  almost  tetulinous  in  consistence  ; 

bat    oppodt«  the  joints  it  consists  of    a   tHin 

memimuie  with  scattered  and  oblique  fibres.     If 

the  sheath  be  opened  it  will  be  seen  to  be  lined 
by  A  synovial  membrane,  which  forms  long  and 
tlender  vascular  folds  (vincola  vascolosa)  be- 
tween the  tendons  and  the  bones. 

Distection.  The  palmar  fascia,  and  the  thinner 
{Mtts  of  the  digital  sheaths  opposite  the  joints 
xd  the  fingers,  may  be  taken  away.  On  the 
dKOOTal  of  the  fascia  the  palmar  arch  of  the 
ulnar  artery,  and  the  median  and  ulnar  nervee, 
become  apparent. 

Pauub  Part  or  the  Ulnab  Abteby  (fig.  83). 
"Ja  the  palm  of  the  hand  the  ulnar  tuleiy  ia 
directed  towards  the  muscles  of  the  thumb, 
wlure  it  communicates  with  two  ofEsets  of  the 
radial  trunk,  viz.,  the  superficial  volar  branch  (c), 
and  the  branch  to  the  radial  side  of  the  fore- 
finger (/).  The  curved  part  of  the  artery, 
wfaic^  lies  across  the  hand,  is  named  the  tuper- 
fldai  palmar  arch  (d). — Its  convexity  is  turned 
towards  the  fingers,  and  its  position  in  the  palm 
would  be  nearly  marked  by  a  line  across  tho 
hand  from  the  cleft  of  the  thumb. 

Tbe  arch  is   comparatively  superficial ;    it  is 
covered  in  greater  part  by  the  integuments  and 
the  palmar  fascia,  but  at  the  inner  border  of  the  hand  the  palmaris 
breviB  muscle  (h)  lies  over  it     Beneath  it  are  the  fiexor  tendons 
and  the  branches  of  the  ulnar  and  median  nerves.    Venee  comites 
lie  on  its  aides. 

BrtmdM.  From  the  convexity  of  the  arch  proceed  the  digital  Bnodni 
arteries,  and  from  the  concavity  some  small  oSsets  to  the  palm  of  *" 
the  hand.    A  small  branch  (profunda)  arises  as  soon  as  the  artery 
oiten  the  hand. 
a.  IIm  prvfunda  or  communicating  bratKh  (fig.  84,  b),  passes  to J'Aith 

*  Tba  •xtonim'  t«ndan  of  the  Engar  irith  its  aeceasorr  miuelet,  and  the 
shnith  ot  tha  Bbxot  tendons,  a.  Bitensor  tendon,  with  6,  iDtaroueoaa,  and 
e,  Imnbdeales  mnaelei  joioiug  it.  d,  Flaior' tendon  ;  e  taAf,  thickw  paita 
«<ilBriN>th. 
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downwards  with  a  branch  of  the  ulnar  nerve  between  the  abductor 
and  short  flexor  muscles  of  the  little  finger,  to  inosculate  with  the 
deep  palmar  arch  of  the  radial  artery. 

h*  The  digital  branches  (g)  are  four  in  number,  and  supply  both 
sides  of  the  three  inner  fingers  and  one  side  of  the  index  finger. 
The  branch  to  the  inner  side  of  the  hand  and  little  finger  is  un- 
divided ;  but  the  others,  corresponding  with  the  three  inner  interos- 
seous spaces,  bifurcate  anteriorly  to  supply  the  contiguous  sides  of 
the  above  said  digits.  In  the  hand  these  branches  are  accompanied 
by  the  digital  nerves,  which  they  sometimes  pierce. 

Near  the  root  of  the  fingers  they  receive  communicating  branches 
from  offsets  of  the  deep  arch ;  but  the  digital  artery  of  the  inner 
side  of  the  little  finger  has  its  communicating  branch  about  the 
middle  of  the  hand. 

From  the  point  of  bifurcation  the  branches  extend  along  the 
sides  of  the  fingers  ;  and  over  the  last  phalanx  the  vessels  of  oppo- 
site sides  unite  in  an  arch,  from  whose  convexity  offsets  proceed 
to  supply  the  ball  of  the  finger.  Collateral  offsets  are  furnished  to 
the  finger  and  the  sheath  of  the  tendons;  and  small  twigs  are 
supplied  to  the  phalangeal  articulations  from  small  arterial  arches 
on  the  bones — an  arch  being  close  behind  each  joint.  On  the  dor- 
sum of  the  last  phalanx  is  another  arch  near  the  nail,  from  which 
the  nail-pulp  is  supplied. 

Palmar  Part  of  the  Ulnar  Nerve  (fig.  83,  *).  The  ulnar  nerve 
divides  on  or  near  the  annular  ligament,  into  a  superficial  and  a 
deep  branch. 

The  deep  branch  accompanies  the  profunda  artery  to  the  muscles, 
and  will  be  subsequently  dissected  with  that  vessel  (fig.  84). 

The  superficial  branch  furnishes  an  offset  to  the  palmaris  brevis 
muscle,  and  some  filaments  to  the  integument  of  the  inner  part  of 
the  hand,  and  ends  in  two  digital  nerves,  for  the  supply  of  both 
sides  of  the  little  finger  and  half  the  next. 

Digital  nerves  (J),  The  more  internal  nerve  is  undivided,  like  the 
corresponding  artery. 

The  other  is  directed  to  the  cleft  between  the  ring  and  little 
fingers,  and  bifurcates  for  the  supply  of  their  opposed  sides  :  in  the 
palm  of  the  hand  this  last  branch  is  comiected  with  an  offset  Q)  of 
the  median  nerve. 

Along  the  sides  of  the  fingers  the  digital  branches  have  the  same 
arrangement  as  those  of  the  median  nerve. 

Palmar  Part  of  the  Median  Nerve  (fig.  83, ').  As  soon  as  the 
median  nerve  issues  from  beneath  the  annular  ligament  it  becomes 
enlarged  and  somewhat  flattened,  and  divides  into  two  nearly  equal 
parts  for  the  supply  of  digital  nerves  to  the  thumb  and  the  remain- 
ing two  fingers  and  a  half  :  the  more  external  of  the  two  por- 
tions furnishes  a  small  muscular  branch  to  the  ball  of  the  thumb. 
The  trunk  of  the  nerve  and  its  branches  are  covered  by  the 
palmar  fascia;  and  beneath  them  are  the  tendons  of  the  flexor 
muscles. 

a.  The  branch  to  muscles  of  the  thumb  (*)  supplies  the  outer  half 
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of  the  ■bort  flexor,  and  ends  in  the  abdnctor  and  opponens  pollicis 

b.  The  digital  nerve*  (')  are  fire  in  number.     Three  of  them,  Fin 
iriudi  are  diatribnted  to  the  eidea  of  the  thumb  and  the  radial  aide  """' 
of  the  fore  finger,  are  undivided,  and  come  from  the  external  of 
the  two  piecea  into  which  the  tnmk  of  the  median  epUts.    The 


oUw  two  spring  from  the  inner  piece  of  the  nerve,  and  are  bifur- 
nled  to  supply  the  opposed  sides  of  the  middle  and  fore,  and  the 
Biddle  and  ring  fingers. 

'Rttfint  (lAi  nerves  belong  to  the  thumb,  one  being  on  each  aide,  nntti 
■nd  the  most  external  is  said  to  communicate  with  branches  of  the 
Mtial  nerve. 


A  the  nipei€rial  TSMela  aod  narres  of  tbe  palm  of  tlie  banil, 

■U  MBS  ol  tba  inpeTficJal  miucles.  (lUoatnttEoaiof  Sinectiona).  ifatda: 
*•  Abdnetar  poUicia.  o.  Flexor  brevis.  n.  Adductor  pollicu.  h.  Palmaiia 
tntia  Arttriet:  a.  Trunk  of  nlnur,  and  b,  of  radiaL  c.  3npei£cial  volar 
hndL  d.  Superficial  pBlmar  an:h.  e.  Branch  naiting  tbe  arch  with/ tha 
■Cal  diailal  hraoeli  of  the  (orefiDget.  g.  Four  digital  bisnchea  of  the  mper- 
UalardL  Srrrta:  1.  Ulnar,  and  2,  iu  two  digital  brancha.  S.  Mediao, 
Mi  B,  ha  digital  branches  to  three  fingers  and  a  half.  4.  Branch  of  the 
Md^  to  anas  Hiiaelcs  of  the  thumb.  6.  Couununicating  branch  [mm  the 
Mfiastothaafakar. 
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third.  The  third  is  directed  to  the  radial  side  of  the  index  finger,  and 

^ves  a  branch  to  the  most  external  lumbrical  muscle. 

The  fourth  fmnishes  a  nerve  to  the  second  lumbrical  muscle,  and 
divides  to  supply  the  contiguous  sides  of  the  fore  and  middle 
fingers. 

The  fifth,  like  the  fourth,  is  distributed  by  two  branches  to  the 
opposed  sides  of  the  middle  and  ring  fingers :  it  communicates  with 
a  branch  of  the  ulnar  nerve. 

On  the  fingers.  On  the  sides  of  the  fingers  the  nerves  are  super- 
ficial to  the  arteries,  and  reach  to  the  last  phalanx,  where  they  end 
in  filaments  for  the  ball  and  the  pulp  beneath  the  nail.  In  their 
course  forwards  the  nerves  supply  chiefly  tegumentary  branches : 
one  of  these  is  directed  backwards  by  the  side  of  the  metacarpal 
phalanx,  and  after  uniting  with  the  digital  nerve  on  the  back  of 
the  finger  (p.  278),  is  continued  to  the  dorsum  of  the  last  phalanx. 
Dissection  Dissection,  The  tendons  of  the  flexor  muscles  may  be  followed 
tendons.**^  next  to  their  termination.  To  expose  them  the  ulnar  artery  should 
be  cut  through  below  the  origin  of  the  profunda  branch  ;  and  the 
small  superficial  volar  branch  (of  the  radial)  having  been  divided, 
the  palmar  arch  is  to  be  thrown  towards  the  fingers.  The  ulnar 
and  median  nerves  are  also  to  be  cut  below  the  annular  ligament, 
and  turned  forwards. 

A  longitudinal  incision  is  to  be  made  through  the  centre  of  the 
annular  ligament,  without  injuring  the  small  muscles  that  arise  from 
it,  and  the  pieces  of  the  ligament  are  to  be  tlirown  to  the  sides. 

Finally  the  sheaths  of  the  fingers  may  be  opened  for  the  purpose 
of  observing  the  insertion  of  the  tendons. 
Synovial  sac  Flexor  TENDONS.  Beneath  the  annular  ligament  the  tendons  of 
tendons.  the  deep  and  superficial  flexors  are  surrounded  by  a  large  and  loose 
synovial  membrane,  which  projects  upwards  into  the  forearm  and 
downwards  into  the  hand,  and  sends  an  offset  into  the  digital  sheath 
of  the  thumb  and  that  of  the  little  finger.** 

Flexor  sublimis.  The  tendons  of  the  flexor  sublimis  are  superficial 
to  those  of  the  deep  flexor  beneath  the  ligament ;  and  all  four  are 
nearly  on  the  same  level,  instead  of  being  arranged  in  pairs,  as  in 
in  the  hand,  the  forearm.  After  crossing  the  palm  of  the  hand  they  enter  the 
Insertion,  sheath  of  the  fingers  (fig.  82,  c),  and  are  inserted  each  by  two 
processes  into  the  margins  of  the  middle  phalanx,  about  the  centre. 
When  first  entering  the  digital  sheath,  the  tendon  of  the  flexor 
Slit  for  the  sublimis  conceals  that  of  the  flexor  profundus  ;  but  near  the  front 
deep  flexor.   ^^  ^^^  ^^^^  phalanx  it  is  split  for  the  passage  of  the  tendon  of  the 

latter  muscle. 
Dissection.        Dissection,  To  see  the  tendons  of  the  deep  flexor  and  the  lum- 
brical muscles,  the  flexor  sublimis  must  be  cut  through  above  the 
wrist,  and  thrown  towards  the  fingers.     Afterwards  the  areolar 
tissue  should  be  taken  away. 

Flexor  profundtLS.  At  the  lower  border  of  the  annular  ligament 
the  tendinous  mass  of  the  flexor  profundus  is  divided  into  four 

*  Theile  refers  the  notice  of  this  fact  to  M.  Maslieorat-Lagdmard,  in  No.  18 
of  the  ''  Qazette  M6dicale,"  for  1839. 
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pieces,  thoagh  in  the  forearm  only  the  tendon  of  the  fore  finger  is 
distinct  from  the  rest.  From  the  ligament  the  four  tendons  are  ctom  tbt 
clirected  through  the  hand  to  the  fingers,  and  give  origin  to  the 
«iiiall  lumhricales  muscles.  At  the  root  of  the  fingers  each  enters 
the  digital  sheath  with  a  tendon  of  the  flexor  suhlimis,  and  having 
passed  through  that  tendon,  is  inserted  into  the  hase  of  the  last  to  thdr  . 
phalanx,  *°^^°°- 

Between  hoth  flexor  tendons  and  the  hones  are  thin  membranes,  short  folds 
«ne  for  each.    By  means  of  this  each  tendon  is  connected  with  the  J^^^ten- 
•capsnle  of  the  joint,  and  the  fore  part  of  the  phalanx  immediately  dons. 
behind  the  bone  into  which  it  is  inserted. 

The  lumhricales  muscles  (fig.  84,  i)  are  four  small  fleshy  slips,  Lambrical 
-which  arise  from  the  tendons  of  the  deep  flexor  near  the  annular  ™^**^^®*' 
ligament ;  and  are  directed  to  the  radial  side  of  each  finger,  to  be 
inserted  into  an  aponeurotic  expansion  on  the  dorsal  aspect  of  the 
metacarpal  phalanx  (fig.  82,  c). 

These  muscles  are  concealed  for  the  most  part  by  the  tendons  Connec- 
and  vessels  that  have  been  removed  ;  but  they  are  subcutaneous  ^^^' 
for  a  short  distance  between  the  processes  of  the  palmar  fascia. 
The  outer  two  arise  from  single  tendons,  but  each  of  the  others  is  Different 
connected  with  two  tendons.  origin. 

Action,  By  their  insertion  into  tlie   long  extensor  tendon  they  U«e  a» 
will  aid  it  in  straightening  the  two  last  phalangeal  joints  ;  and  ^ 
when  the  metacorpo-phalangeal  joints  ore   much  bent  they  may  and  flexois. 
assist  in  maintaining  the  flexion  of  these  articulations. 

Tendon  of  the  flexor  pollicis  longus.  Beneath  the  annular  ligament  Tendon  of 
this  tendon  is  external  to  the  flexor  profundus,  and  turns  outwards  of^J^b' 
between  the  heads  of  the  flexor  brevis  pollicis  (fig.  84),  to  be  inr 
verted  into  the  last  phalanx  of  the  thumb.    The  common  synovial  its  ioBertloD. 
membrane  siurounds  it  beneath  the  annular  ligament,  and  sends  a 
prolongation,  as  before  said,  into  its  digital  sheath. 

Dissection  (fig.  84).  The  deep  palmar  arch  of  the  radial  artery,  Diiuection 
vrith  the  deep  branch  of  the  ulnar  nerve,  and  the  interossei  muscles,  of  thn^b* 
wOl  come  into  view  if  the  flexor  profundus  is  cut  above  the  wrist, 
and  thrown  with  the  lumhricales  muscles  towards  the  fingers  ;  but 
in  raising  the  tendons  the  student  should  preserve  two  fine  nerves 
and  vessels  entering  the  two  inner  lumbrical  muscles. 

The  dissection  of  the  muscles  of  the  ball  of  the  thumb  and  the  and  little 
little  finger  is  next  to  be  prepared.    Some  care  is  necessary  in  makii^  mger. 
a  satisfactory  separation  of  the  dilEerent  small  thumb  muscles ;  but 
those  of  the  little  finger  arc  more  easily  defined. 

Short  Muscles  of  the  Thumb  (fig.  84).  These  are  four  in  number,  Ponr  mna- 
and  are  named  from  their  action  on  the  thumb.    The  most  super-  ^^^  ^f  ^^ 
ficial  is  the  abductor  pollicis ;  beneath  it  is  tlie  opponens  pollicis,  thumbs  vi*., 
which  will  be  recognised  by  its  attachment  to  the  whole  length  of 
the  metacarpal  bone.    To  the  inner  side  of  the  last  is  the  short 
flexor.    And  the  wide  muscle  coming  from  the  third  metacarpal 
hone  is  the  adductor  of  the  thumb. 

The  ABDUcrroR  pollicis,  a,  is  about  an  inch  wide,  and  is  thin,  and  Abductor, 
superficial  to  the  rest.    It  arises  from  the  upper  part  of  the  annular 
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ligament  at  the  radial  nde,  and  from  the  ridge  of  the  os  trapezium  * 
and  is  inserted  into  the  hase  of  the  first  phalanx  of  the  thmnb. 

The  mnscle  is  subcutaneous,  and  rests  on  the  opponens  pollicis : 
it  is  connected  oftentimes  at  its  origin  with  a  slip  from  the  tendou 
of  the  extensor  ossis  metacarpi  pollicis. 

Action.  It  removes  the  metacarpal  bone  of  the  thumb  from^& 
other  digits  ;  and  when  it  has  so  acted  it  may  assist  slightly  the 
short  flexor  in  bending  the  metacarpo-phalangeal  joint. 

Dissection,  The  opponens  pollicis  will  be  seen  on  cutting  througU 
the  abductor.  To  separate  the  muscle  from  the  short  flexor  on  the 
inner  side,  the  student  should  begin  near  the  fore  part  of  the  meta- 
carpal bone,  where  there  b  usually  a  slight  interval. 

The  OPPONENS  POLLICIS,  B,  arises  from  the  annular  ligament  beneath 
the  preceding,  and  from  the  os  trapezium  and  ita  ridge ;  it  is  inserted^ 
into  the  front  and  outer  border  of  the  metacarpal  bone  for  the  whole 
length. 

Tliis  muscle  is  partly  concealed  by  the  preceding,  though  it  pro- 
jects on  the  outer  side.  Along  its  inner  border  is  the  flexor  brevis^ 
pollicis.  An  insertion  into  the  external  sesamoid  bone  is  described 
by  Theile. 

Action.  From  its  attachment  to  the  metacarpal  bone  it  is  able  to- 
draw  that  bone  inwards  over  the  palm  of  the  hand,  tinning  it  at 
the  same  time,  so  as  to  allow  the  ball  of  the  thumb  to  be  applied 
to  the  ball  of  each  of  the  fingers,  as  in  picking  up  a  pin. 

The  FLEXOR  BREVis  roLLicis,  c,  is  the  largest  of  the  short  muscles- 
of  the  thumb :  it  consists  of  two  pieces  (inner  and  outer)  at  the 
insertion,  but  these  are  imited  at  the  origin.  Posteriorly  it  arises 
from  the  os  trapezoides  and  os  magnum ;  from  the  bases  of  the 
second  and  third  metacarpal  bones  ;  and  from  tlie  annular  ligament, 
at  the  lower  part.  In  front  it  is  inserted  by  two  heads  into  the 
sides  of  the  base  of  the  first  phalanx  of  the  thumb, — the  inner 
piece  being  united  with  the  adductor,  and  the  outer  with  the 
abductor  pollicis.  A  sesamoid  bone  is  connected  with  each  head  at 
its  insertion. 

The  tendon  of  the  long  flexor  lies  on  this  muscle,  occupying  the 
interval  between  the  processes  of  insertion  ;  and  the  deep  palmar 
arch  of  the  radial  artery  issues  from  beneath  the  inner  head. 

AcHcn,  The  muscle  bends  the  metacarpo-phalangeal  joint,  and 
assists  the  opponens  in  drawing  the  thumb  fon^'ards  and  inwards 
over  the  palm. 

The  ADDUCTOR  POLLICIS,  D,  is  pointed  at  the  thumb,  and  Avide  at 
the  opposite  end.  Its  origin  is  fixed  to  the  anterior  or  lower  two 
thirds  of  the  metacarpal  bone  of  the  middle  digit,  on  the  palmar 
aspect ;  and  its  insertion  is  attached,  with  that  of  the  short  flexor,, 
to  the  inner  side  of  the  first  phalanx  of  the  thumb. 

The  cutaneous  surface  is  in  contact  with  the  tendons  of  the 
flexor  profundus  and  the  lumbrical  muscles  ;  and  the  deep  siuf ace 
lies  over  (in  this  position)  the  first  dorsal  interosseous  muscle,  J» 
and  the  second  and  third  metacarpal  bones  with  the  inten^ening. 
muscle. 
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AeStm.  Bj  ita  contracUon  the  thumb  ia  applied  to  the  radial  Uk. 
Itorder  of  the  band,  and  approxiiiiat«d  to  the  fingers. 

Sbobt  Muscles  of   thk   Little  Fikoer  (fig.  84).    There  are  J^JJ^'Jj" 
CMDmonlf  two  muwles  in  the  ball  of  the  little  finger, — an  abductor  uttic  Baeet. 


Fig.  84." 


«nd  an  addactor.    Sometimes  there  is  a  short  flexor  between  the 

Hie  ABDUCTOR  HiNiMt  niGiTi,  e,  is  the  most  internal  of  the  short  A 
moBcles.    It  aritei  from  the  piBiform  bone  and  tho  tendon  of  the 
flexor  carpi  nlaaris,  and  is  ineerlcl  into  the  ulnar  side  of  the  base  is 
of  the  first  phalanx  of  tho  little  finger ;  an  offset  from  it  reathes  '" 
the  extensor  tendon  on  the  back  of  the  phalanx.    Tlie  palmaria 
tnevie  partly  conceals  the  muscle. 

Action.  Firstly  it  draws  the  little  finger  away  from  the  others ;  Vi 
but  continuing  to  net  it  bends  the  metacarpo-phalangenl  joint. 

*  Deep  diaectioD  of  tbe  pnlm  of  the  hand.  (lUantratioQe  of  Dinsections.) 
MitcUt;  A.  Abdoetor  pollicia.  b.  Opponens  polliciB.  c.  Flexor  brBvia 
pdlicia.  D.  Adductor  pollicig.  E.  Abductor  minimi  digiti.  r.  Fleiat  breriii 
■iuinvi  di^tL  a.  Opponena  minimi  digiti.  i.  LBmbricaloB.  }.  Fint  dorsal 
iiilaiiffnnii  VttttU :  a.  Ulnar  nrtfry,  cat.  b.  Frofunds  branch,  c.  Deep 
lalmaT  arch.  d.  lUdial  digital  artery  of  the  index  fingeT.  (.  Arteria  mtgiui 
poUicia.  /.  Int«ro6seouB  arteries.  Ncrrti :  \.  Ulnar  nerve,  cnt.  2.  Deep 
braoeli  of  the  palm  of  the  hanil,  and  4,  its  contiDuation  to  end  in  Eomo  of  the 
tlumb  nnide*.     S.  Offwta  to  the  inner  two  lumbricales. 
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The  FLEXOR  BREVI8  MINIMI  DIGITI,  F,  appears  often  to  be  a  part  of 
tlie  abductor.  Placed  at  the  radial  border  of  the  preceding  muscle, 
it  takes  origin  from  the  tip  of  the  process  of  the  miciform  bone, 
and  slightly  from  the  annular  ligament ;  it  is  inserted  with  the 
abductor  into  the  first  phalanx. 

It  lies  on  the  adductor ;  and  near  its  origin  it  is  separated  from 
the  abductor  muscle  by  the  deep  branches  of  the  ulnar  artery  and 
nerve. 

Action.  The  first  phalanx  is  moved  towards  the  palm  by  this 
muscle,  and  the  metacarpo-phalangeal  joint  is  bent. 

The  ADDUCTOR  vel  opponens  MINIMI  DiGiTi,  o,  resemblcs  the 
opponens  pollicis  in  being  attached  to  the  metacarpal  bone.  Its 
origin  is  from  the  process  of  the  unciform  bone,  and  the  lower 
part  of  the  annular  ligament :  its  insertion  is  fixed  into  the  ulnar 
side  of  the  metacarpal  bone  of  the  little  finger. 

The  adductor  is  partly  overlaid  by  the  preceding  muscles  ;  and 
beneatli  it  the  deep  branches  of  the  ulnar  artery  and  nerve  pass. 

Action,  It  raises  the  inner  metacaipal  bone,  and  moves  it  towards 
the  others,  so  as  to  deepen  the  palm  of  the  hand. 

Dissection.  The  radial  artery  comes  into  the  liand  between  the 
first  two  metacarpal  bones ;  and  to  lay  bare  the  vessel,  it  will  be 
requisite  to  detach  the  origin  of  the  flexor  brevis  poUicis.  The 
deep  palmar  arch,  and  the  branch  of  the  ulnar  nerve  accompanying 
it,  together  with  their  offsets,  are  to  be  dissected  out. 

A  fascia,  which  covers  the  interossei  muscles,  is  to  be  removed, 
when  the  dissector  has  observed  its  connection  with  the  transverse 
ligament  uniting  the  heads  of  the  metacarpal  bones. 

Radial  Artery  in  the  Hand  (fig.  84).  The  radial  artery  enters 
the  palm  at  the  first  interosseous  space,  between  the  heads  of  the 
first  dorsal  interosseous  muscle  :  and  after  furnishing  one  branch 
to  the  thumb,  and  another  to  the  index  finger,  turns  across  the 
hand  towards  the  ulnar  side,  with  its  venae  comites,  forming  the 
deep  arch. 

The  deep  palmar  arch  (c)  extends  from  tlie  interosseous  space  to 
the  base  of  the  metacarpal  bone  of  the  little  finger,  where  it  joins 
the  profunda  communicating  branch  (6).  Its  convexity,  which  is 
but  slight,  is  directed  forwards ;  and  its  position  is  nearer  the 
carpal  bones  than  that  of  the  superficial  arch.  The  arch  has  a  deep 
position  in  the  hand,  and  lies  on  the  metacarpal  bones  and  the 
interossei  muscles.  It  is  covered  by  the  long  flexor  tendons,  and 
in  part  by  the  flexor  bre^'is  pollicis.  The  branches  of  the  arch  are 
the  following : — 

a.  Recurrent  brandies  pass  from  the  concavity  of  the  arch  to  the 
front  of  the  carpus  ;  these  supply  the  bones,  and  anastomose  with 
the  other  carpal  arteries. 

b.  Three  perforating  arteries  pierce  the  three  inner  dorsal  interossei 
muscles,  and  communicate  with  the  interosseous  arteries  on  the  back 
of  the  hand. 

c.  Usually  there  are  three  palmar  interosseous  arteries  (/*),  which 
occupy  the  three  inner  metacarpal  spaces,  and  terminate  by  joining 
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the  digital  branches  of  the  superficial  palmar  arch  at  the  cleft  of 
the  fingers.  These  branches  supply  the  interosseous  muscles,  and 
the  two  or  three  inner  lumbricales  ;  they  vary  much  in  their  size  and 
distribution. 

d.  Digital  branches  of  the  radial.  The  large  artery  of  the  thumb  (e)  Digital 
(art.  princeps  pollicis)  runs  between  the  first  metacarpal  bone  and  ^'*"<'***»' 
"the  flexor  brevis  pollicis,  to  the  interval  between  the  heads  of  the  the  tlSumb. 
xnuscle,  where  it  divides  into  the  two  collateral  branches  of  the 
'tiiumb:  these  are  distributed  like  the  arteries  of  the  superficial 
«rch. 

«.  The  digital  branch  of  the  index  finger  (d)  (art.  radialis  indicis)  Artery  of 
is  directed  over  the  first  dorsal  interosseous  muscle,  J,  and  beneath  fii^r!^' 
the  short  flexor  and  the  adductor  pollicis,  to  the  radial  side  of  the 
fore  finger.  ^At  the  free  or  anterior  border  of  the  adductor  pollicis, 
J),  this  branch  is  usually  connected  by  an  offset  with  the  superficial 
pahnar  arch  ;  and  at  the  end  of  the  digit  it  unites  with  the  branch 
famished  to  the  opposite  side  by  the  ulnar  artery. 

The  deep  branch  of  the  ulnar  nerve  (')  accompanies  the  arch  of  the  ^ft!^^^^ 
radial  artery  as  far  as  the  muscles  of  the  thumb,  and  terminates  nerve, 
in  ofiEsets  to  the  adductor  pollicis  and  the  inner  head  of  the  short 
flexor. 

Branches,  Near  its  origin  the  nerve  furnishes  branches  to  the  ^£"5^^ 
muscles  of  the  Uttle  finger.    In  the  palm  it  gives  offsets  to  all  the 
palmar  and  dorsal  interosseous  muscles,  and  to  the  inner  two  lum- 
brical  muscles  ('),  besides  the  terminal  branches  before  mentioned. 

The  transverse  metacarpal  ligament  connects  together  the  heads  of  Ligament  of 
the  four  inner  metacarpal  bones.    Its  cutaneous  surface  is  hollowed  metacfvpal 
where  the  flexor  tendons  cross  it ;  and  beneath  it  the  interossei  ^nes. 
miiBcles  pass  to  their  insertion.    To  the  posterior  border  the  fascia 
covering  the  interossei  muscles  is  united.    Tlie  ligament  should  now 
be  taken  away  to  see  the  interossei  muscles. 

The  INTEROSSEI  MUSCLES,  SO  named  from  their  position  between  the  Seven  inter- 
metacarpal bones,  are  seven  in  number.    Two  muscles  occupy  each  cJ^^  ™^^ 
epace,  except  in  the  first  where  there  is  only  one  ;  they  arise  from 
the  metacarpal  bones,  and  are  inserted  into  the  first  phalanx  of  the 
Angers.    They  are  divided  into  palmar  and  dorsal  interossei ;  but  divided  into 
nil  the  small  muscles  are  evident  in  the  palm  of  the  hand,  though  oonuO. 
flome  project  more  than  the  others. 

ThQ  palmar  muscles  (fig.  85),  three  in  number,  are  smaller  than  Number  and 
the  dorsal  set,  and  are  most  prominent  in  the  palm  of  the  hand.  ^Sij^^ 
They  arise  from  the  palmar  surface  of  the  metacarpal  bones  of  the 
fingers  on  which  they  act,  viz.,  those  of  the  fore,  ring,  and  Httle 
fingers  ;  and  they  are  inserted  into  the  uhiar  side  of  the  fore,  and 
the  radial  side  of  the  other  two  digits. 

Both  sets  of  muscles  have  a  similar  termination  (fig.  82,  b)  :^  O^nmon  in- 
the  fibres  end  in  a  tendon,  which  is  inserted  into  the  side  of  the  first  Loth  sets. 
or  metacarpal  phalanx,  and  sends  an  expansion  to  join  the  extensor 
tendon  on  the  dorsum  of  the  bone. 

The  dorsal  interossei  (tig.  86)  extend  farther  back  tlian  the  palmar  Dorsal  set. 
set,  and  arise  by  two  heads  from  the  lateral  surfaces  of  the  meta-  O^"***^ 
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carpal  bones  between  which  they  lie.  The  dorsal  muscles  are  thnu 
rilotted  to  the  digits : — two  belong  to  the  second  finger,  a  third 
is  connected  with  the  radial  aide  of  the  fore,  and  the  fourth  with 
the  nlnar  idde  of  the  ring  finger. 

Aetion.  They  help  to  bend  the  metacarpo-phalangeal  jomta  by 
their  attachment  to  the  first  phalanx  ;  and  aasiat  in  the  extenaioa 


Fi«.  86.* 


Kg.  88.t 


of  the  two  last  phalangeal  joints  tlirough  llieir  union  with  the 
extensor  tendon. 
B  Further  tbey  can  separate  and  approximate  the  fingere  : — thus  the 
palmar  set  adduct  to  the  second  finger  ;  and  the  dorsal  abduct  irom 
the  middle  line  of  the  second  finger — the  two  attached  to  this  digit 
moving  it  to  the  right  and  left  of  that  line. 

JHneetion.  The  attachments  of  the  annular  ligament  to  the  carpal 
bones  on  each  side  are  to  be  next  dissected  out  by  taking  away  the 
small  muscles  of  the  thumb  and  little  finger.  Before  reading  its 
description,  the  ends  of  the  cut  ligament  may  be  placed  in  ap- 
position. 

The  anttrior  annular  ligament  is  a  firm  ligamentous  band,  which 
arches  over  and  binds  down  ttie  flexor  tendons  of  the  fingers.  It 
is  attached  externally  to  the  front  of  the  os  ecaphoides,  and  to  the 
fore  and  inner  parts,  and  ridge  of  the  oa  trnpezium  ;  and  internally 
to  the  unciform  and  pi«fonu  bones.  By  ita  upper  border  it  is  con- 
nected witli  the  aponeurosis  of  the  forearm ;  and  by  its  anterior 
surface  it  joins  the  palmar  fascia.  On  it  lie  the  palmaris  longus 
and  the  ulnar  artery  and  nerve. 

*  Three  palmar  intenvEtoaB  mnscles.  a.  Hnsclo  of  the  little  finger  ;  b,  of 
the  ring  finger  ;  and  C,  of  the  forefinger. 

t  Four  dorsAl  inlerosseouB  maBclea.  d.  MuBcIa  of  the  forefinger,  c*U*d 
■ometimeB  abductor  indicia,  e  and  /.  Huncles  of  the  middle  finger,  g. 
Miucte  of  the  ring  finger. 
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Direction,  Next  follow  the  tendon  of  the  flexor  carpi  radialis  Diaaectlon. 
through  the  os  trapezium  to  its  insertion  into  the  metacarpal  bones. 

The  tendon  of  the  flexor  carpi  radialis^  in  passing  from  the  fore-  insertion  of 
arm  to  the  hand,  lies  in  the  groove  in  the  os  trapezium  between  the  Jl^SoiS^ 
attachments  of  the  annular  ligament  to  the  bone,  but  outside  the 
arch  of  that  ligament ;  liere  it  is  bound  down  by  a  fibrous  sheath 
lined  by  a  synovial  membrane.  The  tendon  is  inserted  into  the 
l>aBe  of  the  metacarpal  bone  of  the  index  finger,  and  sends  a  slip 
'tjo  that  of  the  middle  digit. 


Section  VI. 

THE    BACK    OF    THE    FOREARM. 


Position.  During  the  dissection  of  the  back  of  the  forearm  the  Position, 
limb  lies  with  the  fore  part  undermost,  and  a  small  block  is  to  be 
placed  beneath  the  wrist  for  the  purpose  of  stretching  the  tendons. 

Dissection  (fig.  87).  The  fascia  and  the  cutaneous  nerves  and  Takeaway 
vessels  are  to  be  reflected  from  the  muscles  of  the  forearm,  and  Jicua^^SIwjls 
fe)m  the  tendons  on  the  back  of  the  hand ;  but  in  removing  the  and  the 
fascia  in  the  forearm,  the  student  must  be  careful  not  to  cut  away 
the  posterior  interosseous  vessels,  which  are  in  contact  with  it  on 
the  inner  side  in  the  lower  third.    A  thickened  band  of  the  fascia 
opposite  the  carpus  (the  posterior  annular  ligament)  is  to  be  left 

Let  the  integument  be  removed  from  the  fingers,  in  order  that  strip 
the  tendons  may  be  traced  to  the  end  of  the  digits.  ftngew. 

The  several  muscles  should  be  separated  from  one  another  up  to  Separate 
their  origin,  especially  the  two  radial  extensors  of  the  wrist.  ^^"^ 

The  posterior  annular  Ufjament,  K,  consists  of  the  special  aponeu-  Annular 
rosis  of  tlie  limb,  thickened  by  the  addition  of  some  transverse  hSTthe  ^^ 
fibres,  and  is  situate  opposite  the  lower  end  of  the  bones  of  the  "^^^ 
^forearm.    This  band  is  connected  at  the  outer  part  to  the  radius, 
and  at  the  inner  to  the  cuneiform  and  pisiform  bones.    Prooeeses 
Irom  it  are  fixed  to  the  bones  beneath,  and  confine  the  extensor 
tendons.     The  ligament  will  be  subsequently  examined  more  in 
detail. 

SuPEBFiciAL  LAYER  OF  MUSCLES  (fig.  87).   The  musclcs  are  arranged  Superficial 
in  a  superficial  and  a  deep  layer,  as  on  the  anterior  part  of  the  fore-  Jjven^mua- 
arm.     The  superficial  layer  contains  seven  muscles,  which  arise  cles,  viz. 
mostly  by  a  common  tendon  from  the  outer  condyle  of  the  humerus, 
and  have  the  undermentioned  position  one  to  another  from  without 
inwards  ;~-the  long  supinator,  a,  the  two  radial  extensors  of  the 
wrist,  B  and  c  (long  and  short),  the  common  extensor  of  the  fingers, 
D,  the  extensor  of  the  little  finger,  e,  and  the  ulnar  extensor  of  the 
wrist,  F.     There  is  one  other  small  muscle  near  the  elbow,  the 
anconeus,  a. 

The  SUPINATOR  RADII  LONQUS,  A,  reaches  upwards  into  the  arm,  Supinator 
and  limits  on  the  outer  side  the  hollow  in  front  of  the  elbow.    The  ^*'°*^ 
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the  aunalar  ligament,  to  be  inserted  into  the  base  of  the  mcta-  insertioiL 
carpal  bone  of  the  index  finger.    Along  its  outer  border  lies  the 
radial  nerve. 

Action.  The  long  extensor  straightens  first  the  wrist,  and  bends  Use, 
next  the  elbow  joint.  ^^^^  '^ 

If  the  hand  is  fixed  in  climbing,  it  will  act  on  the  humerus  like  an<i  flxe<i- 
the  long  supinator. 

The  EXTENSOR  CARPI  RADIALIS  BREVIOR,  C,  is  attached  to  the  outer  Extensor 

condyle  of  the  humerus  by  a  tendon  common  to  it  and  the  three  ^^"^^  to»yls. 
following  muscles,  viz.  common  extensor  of  the  fingers,  extensor  Origin. 
of  the  little  finger  and  ulnar  extensor  of  the  wrist :  it  takes  orig^ 
alao  from  the  capsular  ligament  of  the  elbow  joint.    The  tendon  insertion. 
of  the  muscle  is  closely  connected  with  the  preceding,  and  after 
passing  with  it  through  the   same  compartment  of  the  annular 
Ugament,  is  inserted  into  the  base  of  the  metacarpal  bone  of  the 
middle  finger. 

Concealed  on  the  outer  side  by  the  two  preceding  muscles,  this  Pu^ 
extensor  rests  on  the  radius  and  some  of  the  muscles  attached  to  "° 
it,  that  is  to  say,  on  the  supinator  brevis,  and  the  pronator  teres. 
Along  the  ulnar  side  is  the  common  extensor  of  the  fingers  ;  and 
the  extensors  of  the  thumb  come  between  it  and  the  digital  ex- 
tensor. Both  radial  extensors  of  the  carpus  have  usually  a  bursa 
at  the  insertion. 

Action.  This  muscle  resembles  its  fellow  in  extending  the  wrist,  Use  on 
but  difiEers  from  it  in  extending  the  elbow.  ^'"^^ 

Acting  with  the  long  extensor  of  the  wrist  it  will  move  the  lower  *&d  radios. 
end  of  the  radius  in  supination. 

The  EXTENSOR  COMMUNIS  DiQiTORUM,  D,  is  single  at  its  origin,  but  Common 
is  divided  inferiorly  into  four  tendons.    It  arises  from  the  common  mosde. 
tendon,  from  aponeurotic  septa  between  it  and  the  muscles  around,  Origin. 
and  from  the  aponeurosis  of  the  limb.    Near  the  lower  part  of  the 
£>rearm  the  muscle  ends  in  three  tendons,  which  pass  through  a 
compartment  of  the  annular  ligament  with  the  indicator  muscle ; 
below  the  ligament,  the  most  internal  tendon  divides  into  two,  and 
all  four  are  directed  along  the  back  of  the  hand  to  their  insertion 
into  the  last  two  phalanges  of  the  fingers. 

On  the  back  of  the  fingers  the  tendons  have  the  following  insertion 
arrangement.  On  the  dorsum  of  the  first  phalanx  each  forms  an  phaUngesw 
expansion  with  the  tendons  of  the  lumbricales  and  interossei 
mnscles  (fig.  82).  At  the  front  of  that  phalanx  it  divides  into  three 
parts  (fig.  87,  n): — the  central  one  is  fixed  into  the  base  of  the 
second  phalanx,  whilst  the  lateral  pieces  unite,  and  are  inserted 
into  the  base  of  the  last  phalanx.     On  the  fore  and  little  fingers 

Bivais  digitorom.  x.  Extensor  minimi  digitL  p.  ExteoBor  carpi  ulnaris. 
«.  Aoeoiieas.  h.  Extenior  ossis  metacarpi  poUicis.  l  ExteoBor  primi  inter* 
iMdiL  J.  Extensor  secundi  intemodii  pollicis.  k.  Posterior  annakr  ligament, 
b  Bands  uniting  the  tendons  of  the  common  extensor  on  the  back  of  the  hand. 
V.  Insertion  of  the  common  extensor  into  the  last  two  phalanges.  Arteries  : 
a.  Pbstarior  interosseus.  1.  Radial.  2.  Posterior  carpal  arch,  d,  Meta- 
eupsl  fanuKih.    4.  Dorsal  branches  of  thnmb  and  forefinger. 
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the  expansion  is  joined  by  the  special  tendons  of  those  digits ;  and 
opposite  the  first  two  articulations  of  each  finger  the  tendon  sends 
down  lateral  bands  to  join  the  capsule  of  the  joint. 

This  muscle  is  placed  between  the  extensors  of  the  wrist  and 
little  finger,  and  conceals  the  deep  layer.  On  the  back  of  the 
hand  the  tendons  are  joined  by  cross  pieces,  L,  wliich  are  strongest 
between  the  ring  finger  tendon  and  its  collateral  tendons;  they 
prevent  the  ring  finger  being  raised  if  the  others  are  closed. 

Action,  The  muscle  straightens  the  three  phalanges  of  the  fingers 
from  root  to  tip,  and  separates  the  four  digits  from  each  other.  It 
can  extend  the  nearest  joint  of  each  finger  whilst  the  two  farthest 
are  kept  bent  by  the  flexors  ;  and  it  can  straighten  the  last  two 
articulations  when  the  nearest  is  bent. 

The  digits  being  straightened,  it  will  assist  the  other  muscles  in 
extending  the  wrist  and  the  elbow. 
Ext4>nsorof       The  EXTENSOR  MINIMI  DioiTi,  E,  is  the  most  slender  muscle  on  the 
°**''  back  of  the  forearm,  and  appears  to  be  but  a  part  of  the  common 
Origin.         extensor.    Its  origin  is  in  common  with  that  of  the  extensor  ami- 
munis,  but  it  passes  through  a  distinct  sheath  of  the  annular  liga- 
ment.   Beyond  the  ligament  the  tendon  splits  into  two,  and  only 
one  unites  by  a  cross  piece  with  the  tendon  of  the  common  exten- 
sor :  both  finally  join  the  common  expansion  on  the  first  phalanx  of 
the  little  finger. 

Action,  It  extends  the  little  finger  and  moves  back  the  wrist  and 
elbow.  As  tlie  inner  piece  of  the  split  tendon  is  not  united  with 
the  common  extensor  it  can  straighten  the  digit  during  fiexion  of 
the  other  fingers. 
The  EXTENSOR  CARPI  ULNARis  MUSCLE,  F,  arises  from  the  common 
rS?*  °*'  tendon,  and  the  aponeurosis  of  the  forearm;  it  is  also  fixed  by 
fascia  to  the  posterior  border  of  the  ulna  below  the  anconeus 
muscle  (about  the  middle  third).  Its  tendon  becomes  free  from 
fleshy  fibres  near  the  annular  ligament,  and  passes  through  a  sepa- 
rate sheath  in  that  structure  to  be  inserted  into  the  base  of  the  meta- 
carpal bone  of  the  little  finger. 

Beneath  this  extensor  are  some  of  the  muscles  of  the  deep  layer, 
with  part  of  the  ulna.  On  the  outer  side  is  the  extensor  of  the  little 
finger,  with  the  posterior  interosseous  vessels. 

Action,  As  the  name  expresses,  the  muscle  puts  back  the  wrist 
and  inclines  the  hand  towards  the  ulnar  side :  it  can  then  extend 
the  elbow  joint. 

The  ANCONEUS,  o,  is  a  small  triangular  muscle  near  the  elbow. 
It  arises  from  the  outer  condyle  of  the  humerus  by  a  tendon 
distinct  from,  and  on  the  ulnar  side  of  the  common  tendon  of 
origin  of  the  other  musclps.  From  tliis  origin  the  fibres  diverge 
to  their  insertion  into  the  outer  side  of  the  olecranon,  and  into 
the  impression  on  the  upper  third  of  the  posterior  surface  of  the 
ulna. 

Tlie  upper  fibres  are  nearly  transverse,  and  are  contiguous  to  the 
lowest  of  the  triceps  muscle.  Beneath  the  anconeus  lie  the  supi- 
nator brevis  muscle,  and  the  recurrent  interosseous  vessels. 
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DEEP  EXTENSOR  MUSCLES. 


a  the  ulna,  and  Baaieta  the  triceps  in  Vit. 


AeHon,  Commonly  it  acts 
extending  the  elbow. 

Ditteethit  (fig,  88).  For  the  display  of  the  deep  mnscles  at  the 
bock  of  the  foreaim,  and  the  pos- 
terior intenMseoosarteiy  and  nerve,  Fig'  88.* 
three  of  the  auperficial  muscteB, 
va.  ezt«nsor  commnnJH,  extensor 
"linimi  digit),  and  extensor  carpi 
alnaris,  are  to  be  detached  from 
thor  origin  and  turned  aside:  in 
tlna  pioMeiling  the  amoll  branches 
of  the  nerve  and  artery  entering  the 
nmsclea  may  be  divided. 

Tlie  loose  tieeae  and  fat  ore  then 
to  be  removed  from  the  muscles, 
and  the  runifications  of  the  artery 
wtd  Dove  ;  and  a  slender  part  of 
the  nerve,  which  sinks  beneath  the 
extmsor  of  the  second  phalanx  of  I 
the  thnmb  about  the  middle  of  the 
forearm,  ohould  bo  traced  beyond  ' 
tbewiist. 

tbo  aeparation  of  the  muscles 
dwold  be  made  carefully,  because 
the  bi^iest  two  of  the  thumb  arc 
not  always  very  distinct  from  each 
other. 

Dkzp  ulyib  of  HDSCLEs(Gg.88). 
In  tins  layer  there  are  five  small 
mnaclee,  viz.  one  supinator  of  the 
foreaim,  and  four  special  extensor 
mnaclea  of  the  thumb  and  fore- 
finger. The  liighcst  muscle,  sur- 
ronnding  partly  the  upper  end  of 
the  ndins,  is  the  supinator  brevis,  D. 
Below  this  are  the  three  muscles 
of  the  thumb  in  the  following 
order : — the  eztenaor  of  the  meta- 
carpal bone,  t,  the  extensor  of  the 
first,  F,  and  that  of  the  second 
phalanx,  a.  On  the  ulna  the  indi- 
cator muscle,  B,  is  placed. 

The  ZXTINBOB  ossia  uetacarpi 
POLLIcn,  I,  is  the  largest  and  high- 
est of  the  extensor  muscles  of  the 
thnmb,  and  is  sometimes  united  with  the  supmator  brevis. 


-  inawBon  el  tiie  d««p  Urer  of  i 
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arUea  from  the  posterior  surface  of  the  radius  for  Uiree  inches 
telow  the  supinator  brevis ;  from  the  ubia  for  the  same  distance 
by  a  narrow  special  impression  on  the  upper  and  outer  part  of  the 
posterior  surface ;  and  from  the  intervening  interosseous  mem- 
brane. The  tendon  b  directed  outwards  over  the  radial  extensors 
of  the  wrist,  and  through  the  annular  ligament,  to  be  inserted 
into  the  base  of  the  metacarpal  bone  of  the  thumb,  and  by  a  slip 
into  the  os  trapezium. 

The  muscle  is  concealed  at  first  by  the  common  extensor  of  the 
fingers  ;  but  it  becomes  cutaneous  between  the  last  muscle  and  the 
extensors  of  the  wrist,  about  two  inches  above  the  end  of  the  radius 
(fig.  87).  Opposite  the  carpus  the  radial  artery  winds  backwards 
beneath  its  tendon.  Between  the  contiguous  borders  of  this  muscle 
and  the  supinator  brevis  the  posterior  interosseous  artery  (a)  ap- 
pears. 

Action,  By  tliis  muscle  the  thumb  is  moved  backwards  from  the 
palm  of  the  hand,  and  the  wrist  is  extended  on  the  radial  mde. 

The  EXTENSOR  FBIMI  iNTERNODii  POLLicis,  F,  is  the  Smallest  muscle 
of  the  deep  layer,  and  its  tendon  accompanies  that  of  the  preceding 
extensor.  Its  origin^  about  one  inch  in  width,  is  from  the  radius 
and  the  interosseous  membrane,  close  below  the  attachment  of  ihe 
preceding  muscle.  The  tendon  passes  through  the  same  space  in 
the  annular  ligament  as  the  extensor  of  the  metacarpal  bone,  and  is 
inserted  into  the  metacarpal  end  of  the  first  phalanx  of  the  thumb. 
With  respect  to  surrounding  parts  this  muscle  has  the  same  con- 
nections as  the  preceding. 

Action,  It  extends  first  the  nearest  phalanx,  and  then  the  wrist, 
like  its  companion. 

The  EXTENSOR  SECUNDi  INTERNODII  POLLICIS,  o,  ariscs  from  the  ulna 
for  foiu:  inches  below  the  anconeus,  along  the  ulnar  side  of  the  ex- 
tensor of  the  metacarpal  bone ;  and  from  the  interosseous  membrane, 
below,  for  one  inch.  Its  tendon  passing  through  a  sheath  in  the 
annular  ligament,  distinct  from  that  of  the  other  two  extensor 
muscles,  is  directed  along  the  dorsum  of  the  thumb  to  be  fixed  to 
the  base  of  the  last  phalanx. 

It  is  covered  by  the  same  muscles  as  the  other  extensors  of  the 
thumb,  but  it  becomes  superficial  nearer  the  lower  end  of  the  radius. 
Below  the  annular  ligament  its  tendon  crosses  the  radial  artery,  and 
the  extensors  of  the  wrist. 

Action.  Its  use  is  similar  to  that  of  the  extensor  of  the  first 
phalanx.  When  the  phalanges  are  straight,  the  two  extensors  will 
assist  in  carrying  back  the  metacarpal  bone. 

Tlie  EXTENSOR  iNDicis,  H,  (indicator)  arises  from  the  ulna  for 
three  or  four  inches,  usually  beyond  the  middle,  and  internal  to  the 

tensor  secondi  intcmodii.  h.  Extensor  indicis.  i.  Posterior  annular  liga- 
ment. Arteries:  a.  Posterior  interosseous,  b.  Recurrent  interosseous,  c. 
Dorsal  part  of  the  anterior  interosseous,  d.  Dorsal  part  of  the  radiaL  e. 
Dorsal  branches  to  the  thumb  and  forefinger.  /.  Dorsal  carpal  arch.  g.  Two 
posterior  interosseous  (ulnar)  of  the  hand.  Nerves:  2.  BadiaL  3.  Posterior 
interosseous  at  its  origin,  and  i,  near  its  ending  in  a  swelling  on  the  back  of 
the  carpus. 
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.preceding  muscles ;   and  from  the  interosseous  ligament  below.  Origin 
l^ear  the  annular  ligament  the  tendon  becomes  free  from  muscular 
-^bres,  and  passing  through  that  band  with  the  common  extensor  of 
the  fingers,  is  applied  to,  and  blends  with  the  external  tendon  of  and  inaflr- 
■that  muscle  in  the  expansion  on  the  phalanx  of  the  fore  finger.         ^°°' 

Until  this  muscle  has  passed  the  ligament  it  is  covered  by  the 
f  superficial  layer,  but  it  is  afterwards  subaponeurotic. 

Action,  The  muscle  can  point  the  fore  finger  even  when  the  three  Ute. 
.  inner  fingers  are  bent,  inclining  it  towards  the  others  at  the  same 
time.     And  it  will  help  the  common  extensor  of  the  digits  in  pull- 
ing back  the  hand. 

Diuection,  To  lay  bare  the  supinator  brevis,  it  will  be  necessary  Diflseette 
.to  detach  the  anconeus  from  the  external  condyle  of  the  humerus,  teJSS*"***' 
«nd  to  cut  through  the  supinator  longus  and  the  radial  extensors  of 
the  wrist.  After  those  muscles  have  been  divided,  the  fleshy  fibres 
of  the  supinator  are  to  be  followed  forwards  to  their  insertion  into 
*the  radius  ;  and  that  part  of  the  origin  of  the  flexor  profundus 
digitonim,  which  lies  on  the  outer  side  of  the  insertion  of  the 
^rachialis  anticus,  is  to  be  removed. 

The  SUPINATOR  DREVis,  D,  suTTounds  the  upper  part  of  the  radius,  Origiii  of ^ 
except  at  the  tubercle  and  along  a  slip  of  bone  below  it.    It  arises  nAtw**'*^* 
from  a  depression  below  the  small  sigmoid  cavity  of  the  ulna,  from 
.the  external  margin  of  the  bone  for  two  inches  below  that  pit, 
and  from  the  orbicular  ligament  of  the  radius  and  the  external 
*  lateral  ligament  of  the  elbow  joint.    The  fibres  pass  outwards,  and  and  inier- 
-are  tMerted  into  the  upper  third  or  more  of  the  radius,  except  at  the     *** 
imier  part,  reaching  downwards  to  the  insertion  of  the  pronator 
teres,  and  forwards  to  the  hollowed  anterior  surface. 

Hie  supinator  is  concealed  altogether  at  the  posterior  and  external  Orerlying 
aspects  of  the  limb  by  the  muscles  of  the  superficial  layer ;  and 
« anteriorly  the  radial  vessels  and  nerve  lie  over  it   Tlie  lower  border 
18  contiguous  to  the  extensor  ossis  metacarpi  pollicis,  only  the  pes-  and  coa- 
-tedoT  interosseous  artery  (a)  intervening.    Through  the  substance  S^^ 
of  the  muscle  the  posterior  interosseous  nerve  (^)  winds  to  the  back 
^  the  limb. 

Actum.  When  the  radius  has  been  moved  over  the  ulna  as  in  use. 
pronation,  the  short  supinator  comes  into  play  to  bring  that  bono 
again  to  the  outer  side  of  the  ulna. 

The  posterior  interosseous  artery(^g.  88,  a)  is  an  offeet  from  the  Posterior 

conunon  interosseous  trunk  (p.  286),  and  reaches  the  back  of  the  ?JJjJ2*"*^" 

forearm  above  the  ligament  between  the  bones.    Appearing  between 

the  contiguous  borders  of  the  supinator  brevis  and  extensor  ossis 

metacarpi,  the  artery  descends  at  first  between  the  superficial  and  betweea  the 

deep  layers  of  muscles  ;  and  afterwards,  with  a  superficial  position  muMles, 

in  the  lower  third  of  the  forearm,  along  the  tendon  of  the  extensor 

•carpi  ulnaris  as  far  as  the  wrist,  where  it  ends  by  anastomosing  and  supei^ 

witii  the  carpal  and  anterior  interosseous  arteries.     It  furnishes  *^^*^ 

.muscular  offsets  to  the  contiguous  muscles,  except  the  two  or  three 

^uter ;  and  the  following  recurrent  branch  :— 

The  recurrent  branch  (b)  springs  from  the  artery  near  the  com-  ita  recor- 

Y  2  rent  branch. 
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mencement,  and  ascends  on  or  through  the  fibres  of  the  supinator^ 
but  beneath  the  anconeus,  to  supply  both  those  mnscles  and  the 
elbow  jomt,  and  to  anastomose  with  the  superior  profunda  arter^^ 
in  the  last-named  muscle,  as  well  as  with  the  recurrent  radial. 

The  posterior  interosseous  nerve  (')  takes  origin  from  the  musculo- 
spitsl  trunk  (p.  275),  and  winds  backwards  through  the  fibres  of 
the  supinator  brevis.  Escaped  from  the  supinator,  the  nenre  19 
placed  between  the  superficial  and  deep  layers  of  muscles  as  far  as 
the  middle  of  the  forearm.  Much  reduced  in  size  at  that  spot,  it 
sinks  beneath  the  extensor  of  the  second  phalanx  of  the  thumb, 
and  runs  on  the  interosseous  membrane  to  the  back  of  the  carpus. 
Finally  the  nerve  enlarges  beneath  the  tendons  of  the  extensor 
oonmmnis  digitorum,  and  terminates  in  filaments  to  the  ligaments, 
and  the  articulations  of  the  carpus. 

Branches,  It  furnishes  ofteets  to  all  the  muscles  of  the  deep  layer  ; 
and  to  those  of  the  superficial  layer  with  the  exception  of  the  three 
following,  viz.  anconeus,  supinator  longus,  and  extensor  carpi  radialia 
longior. 

Radial  Artery  at  the  Wrist  (fig.  88).  The  radial  artery  (d\ 
with  its  vensB  comites,  winds  below  the  radius  to  the  back  of  the 
caipus,  and  enters  the  palm  of  the  hand  at  the  first  interosseous- 
space,  between  the  heads  of  the  first  dorsal  interosseous  muscle.  At 
first  the  vessel  lies  deeply  on  the  external  lateral  ligament  of  the 
wrist  joint,  and  beneath  the  tendons  of  the  extensors  of  the  meta- 
carpal bone,  E,  and  first  phalanx  of  the  thumb,  f  ;  but  afterwards 
it  is  more  superficial,  and  is  crossed  by  the  tendon  of  the  extensor 
of  the  second  phalanx  of  the  thumb,  G. 

Offsets  of  the  external  cutaneous  nerve  entwine  around  the  artery, 
and  the  radial  nerve  is  superficial  to  it.  Its  brandies  are  numerous- 
but  inconsiderable  in  size  : — 

a.  The  dorsal  carpal  branch  (/)  passes  transversely  beneath  the 
extensor  tendons,  and  forms  an  arch  with  a  corresponding  offiset 
of  the  ulnar  artery ;  with  this  arch  the  posterior  interosseous  artery 
joins. 

From  the  carpal  arch  branches  (g)  descend  to  the  third  and  fourth 
interosseous  spaces,  and  constitute  two  of  the  three  dorsal  interos- 
seous arteries:  at  the  cleft  of  the  fingers  each  divides  into  two, 
which  are  continued  along  the  dorsum  of  the  digits.  In  front  thejr 
communicate  with  the  digital  arteries ;  and  behind  they  are  joined 
by  the  perforating  branches  of  the  palmar  arch. 

b.  The  metacarpal  or  Jirst  dorsal  interosseous  branch  (fig.  87,  5),. 
reaches  the  space  between  the  second  and  third  metacarpal  bones, 
and  anastomoses,  like  the  corresponding  arteries  of  the  other  spaces, 
with  a  perforating  branch  of  the  deep  palmar  arch.  Finally  it  is 
continued  to  the  cleft  of  the  fingers,  where  it  joins  the  digital  artery 
of  the  superficial  palmar  arch,  and  gives  small  dorsal  branches  to 
the  index  and  second  fingers. 

c.  Two  small  dorsal  arteries  of  the  thumb  (c)  arise  opposite  the 
metacarpal  bone,  along  which  they  extend,  one  on  each  border,  to 
be  distributed  on  its  posterior  aspect. 
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d.  The  doracd  hrcmch  of  the  index  finger  is  distributed  on  the  radial  and  fore- 
«dge  of  that  digit.  tog«r. 

The  different  compartmente  of  the  annular  ligament  may  be  seen  ShetthB  of 
more  completely  by  dividing  the  sheaths  of  the  ligament  over  the  S^ment 
49eyeral  tendons  passing  beneath.    There  are  six  difEerent  spaces, 
and  each  is  lubricated  by  a  synovial  membrane.    The  most  external  from  wltti- 
one  lodges  the  first  two  extensors  of  the  thumb.    The  next  is  a 
large  hollow  for  the  two  radial  extensors  of  the  wrist ;  and  a  very 
email  space  for  the  extensor  of  the  second  phalanx  of  the  thumb 
d&)llow8  on  the  ulnar  side.    Farther  to  the  inner  side  is  the  common 
sheath  for  the  extensor  of  the  fingers,  and  that  of  the  fore  finger  ; 
and  then  comes  a  separate  compartment  for  the  extensor  of  the 
little  finger.    Internal  to  all  is  the  space  for  the  extensor  carpi  ^"®*    . 
ulnaris.    The  last  muscle  grooves  the  ulna  ;  but  the  others  lie  in  the  tandoos. 
liollows  in  the  radius  in  the  order  mentioned  above,  with  the  ex- 
ception of  the  extensor  minimi  digiti  which  is  situate  between  the 
bones. 

Dissection,  If  the  supinator  brcvis  be  divided  by  a  vertical  inci-  To  lee 
4Edon,  and  reflected  from  the  radius,  its  attachment  to  the  bone  will  supiiutor 
be  better  understood. 

The  posterior  interosseous  nerve,  and  the  oflEsets  from  its  gangli-  ^°^^*"**°^ 
form  enlargement,  may  be  traced  more  completely  after  the  tendons 
of  the  extensor  of  the  fingers  and  indicator  muscle  have  been  cut 
At  the  wrist. 

The  dorsal  surface  of  the  posterior  iuterossei  muscles  of  the  hand  SJ^f^J^. 
may  be  cleaned,  so  that  their  double  origin,  and  their  insertion  into  cles. 
the  side,  and  on  the  dorsum  of  the  phalanges,  may  be  observed. 
Between  the  heads  of  origin  of  these  muscles  the  posterior  perfor- 
siting  arteries  appear. 


Secttion   Vn. 

LIOAMBNTS    OF    THE    SHOULDER,  ELBOW,  WRIST,  AND 

HAND. 

Directions.    The  ligaments  of  the  remaining  articulations  of  the  Directkmi. 
limb,  which  are  still  moist,  may  be  examined  at  once  ;  but  if  any 
of  them  have  become  dry,  they  may  be  softened  by  immersion  in 
'water,  or  with  a  wet  cloth,  whilst  the  student  learns  the  others. 

Dissection,  For  the  preparation  of  the  external  ligaments  of  the  ^^**^^^ 
ffthoulder- joint  the  tendons  of  the  surrounding  muscles,  viz.  sub-  ugamento  of 
flcapularis,  supra   and   infraspinatus,   and   teres   minor,   must   be  sJ^ouldar. 
detached  from  the  capsule ;  and  as  these  are  united  with  it,  some 
care  will  be  needed  not  to  open  the  joint. 

8H0ULDBB  Joint.  This  ball  and  socket  joint  (fig.  89)  is  formed  ^JJ**«' 
between  the  head  of  the  humerus  and  the  glenoid  fossa  of  the^utu^of^ 
tK»jipnl^     Inclosing  the  articular  ends  of  the  bones  is  a  fibroiu 
cwgmX%  lined   by  a   synovial  membrane.     A   ligamentous  band 
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(^enoid  ligameot)  deepens  the  ahftllow  scapular  cavity  for  tLe 
reception  of  the  large  bead  of  the  humerus. 

The  bones  are  but  slightly  bonnd  togetber  by  ligamentous  baods, 
for,  on  the  removal  of  the  mnscles,  the  head  of  the  htunerus  maji 
be  drawn  from  the  acapnia  for  the  distance  of  an  inch. 

The  eaptular  ligament  (fig.  75,  *)  Burrounds  loosely  the  articolar 
ends  of  the  bones ;  it  is  thickened  above  and  below,  and  receivea 
fibres  from  the  contiguous  tendons. 

At  the  upper  edge  it  is  fixed  aromid  the  articular  sorface  of  the 
acapnia,  wbei«  it  la  comiectcd  with  the  long  head  of  the  triceps. 
At  the  lower  edge  the  ligament  is  fixed  (fig.  89)  to  the  neck  of  the 
htoneniB  close  to  the  articnlaT  surface  above,  bat  at  a  little  distance 
therefirom  below ;  and  its  continnity  is  interrupted  between  ih» 
tuberosities  (6)  by  the  tendon  of  the  biceps  muscle,  over  which  it 
is  continued  along  the  bicipital  groove  (fig.  75).  On  the  inner  aide 
there  is  generally  an  aperture  in  the  capsule,  below  the  conwoid 
process,  through  which  the  synovial  membrane  of  the  joint  is  con- 
tinnone  with  the  bursa  beneath  the  tendon  of  the  Huhacapularis. 

The  following  muscles  surround  the  articulation ; — above  and  be- 
hind are  the  suprospinatus,  infraspinatus,  and  teres  minor  ;  below, 
the  capsule  is  only  partly  covered  by  the  subHcapuIaris ;  but  in- 
ternally it  is  well  supported  by  the  last-named  muscle. 

On  tiie  front  of  the  capsule  is  a  rather  thick  band  of  fibres, — the 
eoraco-humeral  or  acctuftnj  ligament  (fig.  75, '),  which  springs  from 
the  base  of  the  coracoid  process  of  the  scapula,  and  widening  over 
tiie  front  of  the  joint,  is  attached  to  the  margins  of  the  bicipital 
groove,  and  to  the  tuberosities. 
I  Ditteetion.  To  see  the  interior  of  the  erticuladoii  cut  drcularly 
through  the  capsule  near  the  scapula.  When  this  haa  been  done 
the  attachment  of  the  capsule  to  the  bones,  the  glenoid  ligament, . 
and  the  tendon  of  the  biceps  will  be  manifest. 

The  tendon  of  Ihe  bie^ig  muscle  arches  over  the  head  of  the 
humerus,  and  serves  the  purpose  of  a  ligament  in  restraining  the 
upward  end  outward  movemeutB  of  that  bone.  It  is  attached  to 
the  upper  part  of  the  glenoid  fossa  of  the  scapula  (fig.  89,  d),  and 
is  united  on  each  side  with  the  glenoid  ligament.  At  first  flat,  it 
afterwards  becomes  round,  and  entering  tjie  groove  between  the 
tuberosities  of  the  humerus,  it  is  surrounded  by  the  synovial 
membrane. 

The  glenoid  ligament  (fig.  89,  c)  is  a  firm  fihro- cartilaginous  band-, 
which  surrounds  the  fossa  of  the  same  name,  deepening  it  for  the 
reception  of  the  head  of  the  humerua.  It  is  about  two  lines  it> 
depth,  and  is  connected  in  part  with  the  sides  of  tiie  tendon  of  the 
biceps ;  but  most  of  its  fibres  are  fixed  separately  to  the  margin  of 
the  glenoid  foaaa. 

The  eynovial  membrane  lines  the  articular  surface  of  the  capsule, 

'    and  is  continued  through  the  aperture  on  the  inner  part  to  join  the 

bnraa  beneath  the  subscapular  muscle.    The  membrane  is  reflected 

around  the  tendon  of  the  biceps,  end  lines  the  bicipital  groove  <^ 

tin  bnmenia. 
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Artieutar  trnfaee*  (fig.  89).   The  convex  articular  bead  of  tbe  sniftMof 
hmnenu   is  two  or  three  timea  larger  than  the  hollow  in  the  ''"""^ 
ocBpnla,  uid  forma  rather  less  than  the  half  of  a  aphere.    The 
head  of  the  bone  ia  joined  to  the  shaft  at  an  angle  bb  it  is  in  tiie 
femur,  and  a  rotatoiy  movemcDt  ia  poHaesBed  hf  the  hameros  in 


Ilia  glenoid  snrface  of  the  scapula  is  oval  in  form  with  the  largo  oCietpoii. 
md  down,  and  is  very  Bhallow  ;  it  is  not  large  enough  to  cover  the 
bead  of  the  bumema. 

JfownMnte.  In  this  joint  there  is  the  common  motion  in  four  sindi  of 
directiona,  with  tbe  tnrcular  or  circumductoiy ;  and  in  addition  a  i>om»*>^ 
movement  of  rotation. 

In  tbe  meinffing  or  to  and  fro  viovemeat,  the  carrying  forwarda  of  Flsiloa 
tbe  hninems  constitutes  flexion,  and  tbe  moving  it  backwards,  ex-  *° 

Fig.  89.* 


Flexion  ia  freer  than  extenuon ;  and  when  tbe  joint  is  " 
most  bent  the  scapula,  rotating  on  its  axis,  followa  the  head  of  the  ^ 
hnmenis,  so  as  to  keep  the  centre  of  the  glenoid  fossa  applied  to  ]„ 
tbe  middle  of  the  articular  surface  of  the  arm-bone.  In  extennon  ^ 
the  articular  surface  of  the  scapula  does  not  move  after  the  humerus,  i* 

Dnring  these  DioTetnents  the  head  of  the  bone  rests  in  the  bottom  H 
of  the  glenoid  fossa,  turning  forwards  and  backwards  around  a  line 
repreeenting  tbe  axis  of  the  heed  and  neck ;  and  it  cannot  be  dis- 
lodged by  either  the  rapidity  or  the  degree  of  the  motion. 

"nie  muscles  have  more  influence  than  the  loose  capsule  in  con*  h 
trolling  the  swinging  motion.  ^ 

Abduetiim  taid addvelion.  When  the  limb  is  raised,  it  is  ahdncted, 
and  when  depressed,  adducted ;  and  in  both  cases  the  bnments  rolls 
OD  the  scapula  which  ia  fixed. 

*  Tiaw  of  thg  inteiior  of  the  Bboalder-jainl  a.  Attaehment  of  the  captnle 
to  tlie  Mck  of  Uls  k«menu.  b.  Interrsl  of  ths  bidpital  grooTs.  e.  Qlaoind 
liamnt  ammd  Uu  glenoid  foata.     d.   Tendon  of  the  biceps  fix«d  to  tin  top 

^llMfoM. 
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AUnotton.  Doling  Abduction  the  head  of  the  humerus,  descends  to  the 
Btattof  lower  and  l&rger  part  of  the  glenoid  foBaa,  and  projects  bejond  it 
MpiDli.         BglJnrt  the  capsule  ;  whilst  the  great  tnberosity  mbs  against  tha 

uch  of  the  acromion.    In  this  condition  a  httle  more  movement 

down  of  the  bead  eitber  by  mascles  depressing  it,  or  bj  forc« 

elevating  the  farther  end  of  the  bone,  will  throw  it  out  of  place, 

giving  rise  to  dislocation. 
AddaeUon.       In  adduction  the  head  of  the  bone  rises  into  the  socket,  the  limb 
Bona  and      meets  the  trunk,  and  the  tense  capsule  is  set  at  rest.    After  the 
**^*°^       reduction  of  a  dislocation  the  limb  is  fixed  to  the  side  in  this 

position  of  aecuritj  againirt  further  displacement, 
divmn-  In  circumduction  the  humeniH  passes   in   suirceBsion  through  tha 

dnctloB.        £^^^  different  atates  before  mentioned,  and   the  limb  describcB  « 

cone,  whose  apex  is  at  the  shoulder  and  base  at  the  digits. 
Botathmln,       Solallon.  Tliore  (irc  two  kinds  of  rotatory  movement,  viz.  in   and 

out ;  and  in  each  the  motion  of  the  head  and  shaft  of  the  bone  has 

to  be  conudered. 
■tateof  In  rotation  in,  the  great  tuberosity  is  turned  forwards,  and  the 

*"" '  head  rolls  from  before  back  across  the  glenoid  fossfl  so  as  to  project 

behind.     The  shaft  is  moved  forwards  round   a  line  lying  on  its 

inner  side,  which  reaches  from  the  tuntre  of  the  head  to  the  imier 

condyle, 
•ndonl.  In  rotation  out,  the  osseous  movements  are  reversed  :   thus  the 

txait,  tuberosity  turns  back,  the  henU   rolls  forward  so  as  to  project  in 

front,  and  the  shaft  ia  carried  back  around  the  line  before  said. 
ondiapaale.      The  upper  thickened  part  of  the  capsule  will  be  tightened  in 

rotation,  but  the  muscles  are  the  chief  agents  in  checking  the 

movements. 
IHnecUooof      Diuectiou.  To  make  the  necessary  dissection  of  the  ligaments  of 
joint  '1>^  elbow,  the  brachialis   nnticus  must   he  token   away  from   the 

front,  and  the  triceps  from  the  back  of  tiie  joint.    The  muscles  con- 
nected with  the  outer  and  inner  condyles  of  the  humerus,  as  well  as 

the  supinator  brevis  and  the  flexor  profundus,  are  to  be  removed. 

With  a  httle  cleaning  the  four  ligaments — anterior,  posterior,  and 

two  lateral — will  come  into  view. 
The  interosseous  membrane  between  the  bonea  of  the  foreann 

will  be  prepared  by  the  removal  of  the  muscles  on  both  snr&ces. 
BonafOm-      Tbb  Elbow  Joint  (fig.  90).    In  this  articulation  the  lower  end 
eXivjoiut.  ^'^  '^^  humerus  is  received  into  the  hollow  of  the  ulna,  so  as  to 

produce  a  hinge-like  arrangement ;  and  the  upper  eud  of  the  radios 
Th«  Uga-      asnsts  to  form  port  of  the  jomt.    Where  the  bones  touch  the  sui^ 

faces  are  covered  with  cartilage,  and  their  articular  ends  ore  kept  in 

place  by  the  following  ligaments  ; — 
Krtsnitl  The  exiemal  lateral  ligament   is   a  roundish  fasciculus,  which  is 

"''         attached  by  one  end  to  the  outer  condyle  of  the  humerus,  and  by 

the  otlier  to  the  orbicular  ligament  around  the  head  of  the  rodiuA. 

A  few  of  the  posterior  fibres  pass  backwards  to  the  eitemal  margin 

of  the  ulna. 
IntOTil  The  mtemal  lateral  ligament  is  triangular  in  shape.     It  is  pointed 

at  its  upper  extremity,  and  is  connected  to  the  inner  condyle  o£  the 
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Pig.  90.* 


of  tbe  Joint. 


Tbe  fibres  diverge,  end  are  inserted  in  this  way  : — The 
-anterior,  which  are  the  stron^^^st,  are  fixed  to  the  edge  of  the  coro- 
noid  procew ;  the  posterior  are  attached  to  the  side  of  the  olecranon ; 
irhilat  a  few  middle  fibres  join  a  transverae  ligamentous  band  over 
tbe  notch  between  the  olecranon  and  the  coronoid  process.  Tbe  A  notah  m 
nfaiar  nerve  is  in  contact  with  the  ligament ;  '"""  """^ 

and  Teasels  enter  the  joint  hy  on   aperture  be- 
neath the  transverae  band. 

The  anterior  ligament  is  thin,  and  its  fibres 
•re  separated  by  intervals  in  which  masses  of 
fit  are  lodged.  By  its  upper  edge  the  ligament 
is  inserted  into  the  front  of  the  humerus,  and 
by  its  lower  into  the  front  of  the  coronoid  pro- 
cess and  the  orbicular  ligament.  The  brathialis 
anticuB  muscle  covers  it. 

The  potterior  lii/amenl  is  much  fliinner  anil 
looser  than  tlie  anterior  and  is  covered  com- 
pletely by  the  triceps  muscle.  Superiorly  it  is 
attached  to  the  humerus  above  the  fossa  for 
the  olecranon  ;  and  inferiorly  it  is  inaerteil  into 
the  olecranon.  Some  few  fibres  are  trnnsverse 
between  the  margins  of  tJie  fossa  lieforo  men- 
tioned. 

Diueetion.  Open  the  joint  by  an  incision  across 
tbe  front  near  the  humerus,  and  disarticulate  tbe 
bones,  in  order  that  the  articular  surfaces  may 

The  synovial  membrane  of  the  joint  can  be 
traced  from  one  bone  to  another  along  the  iimer 
surface  of  the  connecting  ligaments.  It  projects 
between  the  radius  and  the  orbicular  ligament, 
-and  serves  for  the  articulation  of  the  head  of  that 
bone  with  the  small  sigmoid  cavity  of  the  ulnn, 

jirlicular    larfacei.      Tlie    humerua    presents  I>m«r«nil 

inferiorly  two  distinct  articular  faces  for  the  bones  of  the  forearm,  hmnenu. 
The  one  for  the  radius,  on  the  outer  side,  consists  of  a  rounded  Two  uUcn- 
emiuence  (capitellum)  on  the  front  of  the  bone,  which  is  covered  """rftoe^ 
with  cartilage  only  on  the  anterior  aspect.     Tlie  surface  in  contact 
with  the  ulna  is  limited  internally  and  eitemally  by  a  prominence, 
and  hollowed   out  iti   the   centre  (trochlea).     On  the  front  of  the  jnd  three 
humerus  above  the  articular  surface  are  two  depressions  which  ""■ 
receive  the  coronoid  process  and  the  head  of  the  radius  during 
flexure  of  the  joint ;  and  on  the  posterior  aspect  is  a  large  fossa  for 
the  reception  of  the  olecranon  in  extension  of  the  joint. 

On  tlw  end  of  the  ulna  the  large  sigmoid  cavity  is  narrowed  in  Bndottlia 
the  centre,  but  expanded  in  front  and  behind  (fig.  91).     A  ali^Uy  "■"■■ 

*  Tha  Ufamenta  of  the  elbov  joint,  and  the  shaft  of  the  radius  and  ulna 
(boBigaj  and  Jacob). ^I.  Capsule  of  the  elbow  joint.  2.  Oblique  ligameot. 
'    '  '  "  '4.  Apertorg  for  blood-Tcssala.     6.  Tendon  of  tha 
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raised  line  extends  from  front  to  back,  and  is  received  into  the- 
hollow  of  the  trochlea  of  the  humeras.    Across  the  bottom  of  the 
cavity  the  cartilage  is  wanting  completely,  or  for  a  greater  or  smaller 
distance. 
End  of  the       The  end  of  the  radius  presents  a  drcnlar  depression  with  a  raised 
n^uB.         margin.    In  the  bent  state  of  the  joint  the  hollow  of  the  radius  fits- 
on  the  outer  eminence  of  the  humerus,  and  the  bone  b  supported 
during  rotation  of  the  limb. 
Kind  of  Movement.  This  joint  is  like  a  hinge  in  its  movements,  and  permits- 

motion:       ^j^|y  flexion  and  extension. 

landing,  In  flexicn  the  bones  of  the  forearm  move  forwards,  each  on  its- 

own  articular  surface,  so  as  to  leave   the  back  of  the  humerus, 
uncovered.    The  extent  is  checked  by  the  meeting  of  the  bones  of 
the   arm  and  forearm.    Owing  to   the   slanting   surface   of   the 
humesns  the  hand  falls  inside  the  limb  when  the  joint  is  fully 
bent. 
atateofUga^     The  ligaments  are  relaxed,  with  the  exception  of  the  following,. 
"^   '        viz.  the  posterior,  and  the  hinder  part  of  the  internal  lateral, 
extending.        In  extension  the  ulna  and  radius  are  carried  back  over  the  articular 
surface  of  the  humerus  until  they  come  into  a  line  with  the  arm- 
bone.    This  movement  is  checked  by  the  olecranon  touching  the 
humerus, 
state  of  liga-     The  anterior  ligament,  and  the  fore  part  of  the  internal  .lateral 
ments.         ligament  are  made  tight,  but  the  hinder  fibres  of  the  internal  lateral 

are  relaxed. 
Badin*  is         UNION  OP  THE  RADIUS  AND  Ulna.    The  radius  is  connected  with 
{^01^  the  ulna  at  both  ends  by  means  of  distinct  ligaments  and  Sjmovial 

membrane  ;  and  the  shafts  of  the  bones  are  united  by  interosseous 
ligaments. 
At  the  upper       Upper  radio-ulnar  articulation.  In  this  joint  the  head  of  the  radiua 
^  is  received  into  the  small  sigmoid  cavity  of  the  ulna,  and  is  kept  ia 

place  by  the  following  ligamentous  band  : — 
orbicular  The  annular  or  orbicular  ligament  (fig.  91,  a)  is  about  one  third 

flurotmdtiie    of  an  inch  wide,  and  is  stronger  behind  than  before  ;  it  is  placed 
h^  of  the    around  the  prominence  of  the  head  of  the  radius,  and  is  attached  to- 
the  anterior  and  posterior  edges  of  the  small  sigmoid  cavity  of  the 
ulna.    Its  upper  border,  the  widest,  is  connected  with  the  ligaments 
of  the  elbow  joint ;  but  the  lower  is  free,  and  is  applied  around  the 
neck  of  the  radius.    In  the  socket  formed  by  this  hgament  and  the> 
cavity  of  the  ulna,  the  radius  moves  freely, 
and  synoTial      The  synovial  membrane  is  a  prolongation  of  that  lining  the  elbow 
me.«b»ne.    .^^^  .  .^^  ^^^.^^  Meriorly  between  the  neck  of  the  radius  and  the- 

lower  margin  of  the  annular  ligament. 
Union  of  the      Ligaments  of  the  shafts  of  the  hones.    The  aponeurotic  stratnmr 

connecting  together  the  bones  in  nearly  their  whole  length  consists 

of  the  two  following  parts  :— 
Radius  is  Tlie  interosseous  membrane  (fig.  90,  *)  is  a  thin  fibrous  layer^ 

middle  by  ^  which  is  attached  to  the  contiguous  margins  of  the  radius  and  ulna^ 
interoaaeous  and  forms  an  incomplete  septum  between  the  muscles  on  the  front 

and  hack  of  the  forearm.    Most  of  its  fibres  are  directed  obliquely 
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he  alna,  thoagh  a  few  on  tlie  poaterior  surface 
hare  an  oppodte  dire<;tioii.  Superiorly  the  membrftne  is  wanting  for 
k  conaiderable  space,  and  through  the  interval  tlic  posterior  inter- 
(NMoaa  Teasels  pass  backwerdH.  Some  small  apertures  exist  in  it 
far  tbe  paaaage  of  vessels  ;  and  the  largest  of  these  (')  is  about  two 
iDcbea  from  the  lower  end,  through 

which    the    anterior   interoBBeous  Fig.  81. • 

arteiy  tonia  to  the  back  of  the 
wrist,  like  membrane  gives  at- 
tachment to  the  deep  muscles. 

The  round  ligament  (fig.  90,  *) 
h  A  slender  bond  above  the  inter- 
oneoos  membrane,  whose  fibres 
bare  a  direction  opposite  to  those 
^  the  membrane.  By  one  end  it 
a  fixed  to  the  ^nt  of  the  coro- 
ncrid  procees,  and  by  the  other  to 
the  radius  below  tbe  tubercle. 
^n>e  ligament  divides  tbe  space 
above  the  interosseous  membrane 
into  two  parts.  Oftentimes  this 
band  is  not  to  be  recognised. 

^le  lower  nidio-ulnar  articula- 
tion cannot  be  well  seen  till  after  the  examination  of  the  wrist 
jtwnt  (p.  317). 

Movematt  of  the  radiuM.    Tlie  radius  moves  forwards  and  back-  "j^^^ 
wards  aroond  tbe  ulna.   The  forward  motion,  directing  tlie  palm  of  ndim,' 
tlie  hand  towards  the  ground,  is  called  pronation ;  and  the  back- 
ward, by  which  the  palm  of  tbe  hand  is  placed  upwards,  is  named 


n  the  upper  end  of  the  bone  rotates  within  the  band  E" 
of  the  orbicular  ligament  without  shifting  its  position  to  the  ulna. 
Hie  lower  end,  on  the  contrary,  moves  over  tbe  ulna  from  tbe  outer 
to  the  inner  side,  describing  half  a  circle ;  and  the  shaft  crosses 
obliquely  that  of  the  ulna. 

Id  m^inaHon  the  lower  end  of  the  radius  turns  baclcwards  over  » 
the  ulna ;  the  shafts  come  to  be  placed  side  by  ude,  the  radius 
being  external ;  and  tbe  upper  end  rotates  from  within  out  in  its 
circular  band. 

In  these  movements  the  radius  revolves  round  a  line,  internal  to  ™ 
the  shaft,  which  is  prolonged  upwards  through  tbe  neck  and  bead  u 
of  the  bone,  and  downwards  through  the  centre  of  a  circle  of  which 
the  small  sigmoid  cavity  of  tbe  ulna  is  a  segment  (Ward). 

The  upper  end  of  the  bone  is  kept  in  place  by  tlie  orbicular  liga-  ^ 
ment ;  the  lower  end  by  the  triangular  fibro-cartilage ;  and  the  shafts 
are  united  by  the  interosseous  ligament,  which  is  tightened  in  supi- 
nation, and  ia  relaxed  in  pronation. 

In  fraetnre  of  either  bone  the  movements  cease  ;  in  the  one  case  lo 
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DiiHctlon. 


Fig.  92.* 


becBDse  the  rading  cannot  be  moved  except  it  is  entire ;  and  in 
the  other,  because  the  okiBr  support  is  wanting  for  the  Tevolving 
radina. 

Distection,  To  see  the  ligamenta  of  the  wTiBt-joint,  the  tendons 

and  the  annular  ligaments  most  be  remored  from  both  the  front 

and  back  :  and  tlie  fibrous  structnree  and  the  small  vessels  shonld 

he  taken  from  the  surface  of  the  ligaments. 

BonM  fonn-      Thb  Wbibt  Joint  (fig.  92).  The  lower  end  of  the  radius,  and  the 

lug  wriit       gj^  j^^  jj£  jjjg  carpal  bones,  except  the  oa  pisifonne,  enter  into 

unttBaby  tlie  wrist-joint.     Four  hga. 

~*     ~~  '  menta  maintain  in  contact 

the  oBseous    surfaces,  viz. 

anterior  and  posterior,  and 

two  lateritl.     The   ulna   is 

Blmt  out  from   this  artica- 

lation  by  means  of  a  piece 

of  fibro-cartilage. 

The  external  laientl  li- 
gamail  is  a  short  and 
strong  band,  which  int^iv 
vcnes  between  the  styloid 
process  of  the  radius  and 
the  outer  part  of  the  sca- 
phoid hone. 

The    internal    lateral   U- 

r/aiaeiii  is  smaller  than  the 

estcmal,  but  is  longer  than 

it.     It  ia  attached  by  one 

end  to  the  styloid  process 

of    the  ulna,  and  by  the  other  to  the  rough,  upper  part  of  the 

cnneifonn  bone.    Some  of  the  anterior  fibres  are  continued  to  the 

pisiform  bone. 

The  anterior  ligament  (fig.  92, ')  takes  origin  from  the  radius  and 
the  fibro-cartilsgc,  and  is  inserted  into  the  first  row  of  carpal  bones, 
except  the  pisiform,  at  the  anterior  surface. 

The  potterior  ligament  (fig.  95, ')  is  membranoua,  like  the  anterior, 
and  its  fibres  are  directed  downwards  and  inwards.  Superiorly  it  is 
attached  to  the  radius  and  the  fibro-cartilage ;  and  interiorly  it  is 
fixed,  like  tlic  anterior,  tu  the  three  outer  carpal  bones  of  the  first 
row,  but  on  the  posterior  aspecL 

Dinectitm.  The  see  the  form  of  the  articulating  surfaces,  the  joint 
may  be  opened  by  a  transverse  incision  through  the  posterior  liga- 
ment, near  the  bones  of  the  carpus. 

Articular  mtrfacei.  The  end  of  the  radius,  and  the  fibro-cartilage 
uniting  it  with  the  ulna,  form  an  arch  for  the  reception  of  the  carpal 

*  Front  view  of  the  articuUtione  af  the  irriit  joint,  and  esrpsl  and  msta- 
carpal  bones  (Boargerj  and  Jkcob). — 1.  Anterior  ligunent  of  the  miit  joint. 
2.  Capsule  of  the  joint  of  the  metacarpal  boas  of  the  thumb  with  Uie  DS 
trapeiinni.  3.  Pisiforni  bone,  with  its  lepante  joint  and  ligunsntou  bands. 
4.  lyantrene  bands  to  the  h^  of  the  melacarp&l  bones. 


inleniil 


UltolDTUKl 


peaterlor 
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s  (fig.  93) ;  and  the  surface  of  the  ratlius  is  divided  by  a  pro- 
zit  line  into  an  estemnl  trinngular,  and  on  internal  square  im- 
The  three  bones  of  the  first  carpal  row  constitute  a  <h 
e  (fig.  94),  which  m  received  into  the  hollow  before 
tkmed  in  this  way  ; — Tbe  scaphoid  bone  (a)  is  opposite  the  external 
maA  of  the  radius  ;  the  semilunar  bone  (()  touches  the  square 
impreSBioii,  and  all  or  pnrt  of  the  triangular  Qbro-cartilage  ;  whilst 
the  cuneifonn  bone  (c)  la  in  contact  with  the  capsule  (Henle),  and 
BometiDies  with  part  of  the  fibro- cartilage. 

The  tynovial  membrane  haa  the  arrangement  common  to  simple 
joints.  This  joint  communicates  occasionally  with  the  lower  radio- 
nlnsr  articulation  hy  means  of  an  aperture  in  the  fibro-cartilage 
Mpsr&ting  the  two. 

Movemgnl.  Tlie  wrist  is  a  condyloid  articulation,  and  possesses 
angular  motion  in  four  different  directions,  witli  circumduction. 

Flexion  and  exieneion.  In  flexion  the  hand  is  moved  forwards  and 
iDwards,  whilst  the  carpus  rolls  on  the  radius  from  before  back,  and 
projects  behind,  stretching  the  posterior  ligament.  In  extenmon 
the  hand  is  carried  backwards  and  outwards,  and  the  row  of  carpal 
bones  moves  in  the  opposite  direction,  viz.  from  behind  forwards, 
■o  >a  to  cause  the  anterior  ligament  to  be  tightened.  Tbe  hinder 
movement  is  freer  than  the  forward. 

Abduction  and  ailduclion.  The  row  of  carpal  hones  moves  trans- 
versely inwards  in  tlio  former,  and  outwards  in  the  latter  state ;  and 
-the  movement  is  freer  towards  the  ulnar  than  the  radial  side. 

The  lateral  ligaments  are  put  on  the  stretch,  the  inner  in  abduction 
and  the  outer  in  adduction  ;  and  the  motion  is  limited  on  the  outer 
■de  by  the  meeting  of  the  styloid  process  of  the  radius  with  the 
acaphotd  bone. 

Graandaction.  Tlic  hand  describes  n  cone  in  this  movement,  whose 
^lex  is  at  the  wrist  and  base  at  the  digits ;  and  it  moves  more  freely 
in  extension  and  adduction  than  in  the  opposite  directions. 

Lowxx  Badio-ulnar  Articulation.    In  this  articulation  tlie  con- 
▼enty  of  the  end  of  the  ulna  is  re- 
ceived into  a  concavity  on  the  radius  ;  Fig.  93.* 
— an  arrangement  just  the  opposite 
to  that  between  the  upper  ends  of 
the  bones. 

^e  chief  bond  of  union  between 
the  bones  is  a  strong  fibro-cartilage  ; 
bnt  a  kind  of  captale  consisting  of 
scattered  fibres,  surrounds  loosely  the 
end  of  the  nlna. 

^le  tritmgulea-  Jihv-carti/age  (tig. 
93,  e)  is  placed  transversely  beneath 
tbe  end  of  the  nlna,  and  is  thickest 
at  its  margins  and  apex.     By  its  base  the  cartilage  is  fixed  to 
tiie  ridgs  which  separates  the  carpal  from  the  ulnar  articulating 
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surface  of  the  radius ;  and  by  its  apex  to  the  styloid  process  of  the 
ulna,  and  the  depression  at  the  root  of  that  point  of  bone.  Its 
margins  are  united  with  the  contiguous  anterior  and  posterior  liga- 
ments of  the  wrist  joint ;  and  its  surfaces  enter  into  different  joints, 
viz.,  the  wrist,  and  the  lower  radio-ulnar.  It  serves  to  imite  the 
radius  and  ulna,  and  to  form  part  of  the  socket  for  the  carpal 
bones.    Occasionally  it  is  perforated  by  an  aperture. 

The  9ynovial  membfune  (membrana  sacciformis)  is  very  loose, 
£rom  which  circumstance  it  has  received  its  name,  and  ascends 
between  the  radius  and  the  ulna :  it  is  separated  from  that  of  the 
wrist- joint  by  the  triangular  fibro-cartilage. 

The  use  of  this  articulation  is  referred  to  with  the  movements  of 
the  radius  (p.  315). 

Union  of  the  Carpal  Bones.  The  several  bones  of  the  carpus 
are  united  into  two  rows  by  dorsal,  palmar,  and  interosseous  bands ; 
and  the  two  rows  are  connected  to  each  other  by  separate  liga- 
ments. 

Dissection.  The  articulation  of  the  carpal  bones  with  each  other 
will  be  prepared  by  taking  away  all  the  tendons  from  the  hand,  and 
cleaning  carefully  the  whole  of  the  connecting  ligamentous  bands. 
Two  distinct  ligaments  of  the  pisiform  bone  to  the  unciform  and 
fifth  metacarpal  are  to  be  defined  in  the  palm. 

At  the  same  time  the  ligamentous  bands  uniting  the  metacarpal 
with  the  carpal  bones  and  with  one  another  should  be  dissected. 

Bones  of  the  first  row  (fig.  94).  The  os  semilunare  is  united  to  the 

lateral  bones,  viz.  scaphoid  and  cuneiform  by  a  dorsal  (fig.  94,  cQ, 

and  a  palmar  transverse  band  ;  as  well  as,  it  is  said,  by  an  uUeros- 

seous  ligament  at  the  upper  part  of  the  contiguous  surfaces.^ 

Tlie  pisiform  bone  is  articulated  to  the  front  of  the  cuneiform  by 

lenta  of  a  distinct  capsule  and  a  synovial  membrane  (fig.  92, ').     It  has 

ne.  further  two  special  firm  ligaments  ;— one  of  these  is  attached  to  the 

process  of  the  os  unciforme,  and  the  other  to  the  base  of  the  fifth 

metacarpal  bone. 

The  hones  of  the  second  row  are  connected  together  in  the  same 
way  as  those  of  the  first,  viz.  by  a  dorsal  and  a  palmar  band  of 
fibres  from  one  bone  to  another.  Between  the  contiguous  rough 
surfaces  of  the  several  ossicles  arc  interosseous  ligaments,  one  in 
each  interval. 

Movement,  Only  a  small  degree  of  gliding  motion  is  permitted 
between  the  different  carpal  bones,  in  consequence  of  the  flattened 
articular  surfaces,  and  the  interosseous  ligaments  uniting  one  to 
another  ;  and  this  is  less  in  the  second  than  in  the  first  row. 

One  row  with  another  (transverse  carpal  joint,  fig.  94).     The  two 
<»rpai  joint,  j^^g  q£  carpal  bones  are  connected  by  an  anterior  and  posterior, 

and  two  lateral  ligaments, 
anterior,  The  anterior  ligament  (jp)  consists  of  strong  irregular  fibres,  and 

intervenes  between  the  two  rows  (except  the  pisiform)  on  the  pal- 
posterior,     mar  aspect.    The  posterior  ligament,  which  is  longer  and  looser, 

*  InterosseooB  ligaments  in  this  row,  distinct  from  the  other  baadi^  eaa 
scarcely  he  said  to  exist. 
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«nd  the  greater  number  of  whoae  fibres  are  traDaverse,  hw  t  coire- 
'•ponding  attachment  on  the  dorsal  aspect  of  the  same  bones. 

Of  the  la^ral  ligatatnti  the  external  (jt)  is  the  best  marked,  and  udUtonl 
«Etcnda  between  the  08  trapezium  and  the  scaphoid  bone ;  the  ''^°™"- 
internal  ligament  ({)  reitcbes  between  tlie  cuneiform  and  unciform 
bonefl. 

DUaeelioTL  After  the  dividon  of  the  lateral  and  posterior  ligaments,  I 
the  (me  row  of  bones  may  be  separated  far  enough  horn  the  other, 
to  allow  a  mght  of  the  articular  surfaces. 

Arttoular  lurfaeet.  The  first  row  of  carpal  bones  (except  pisiform)  Snrt 
forme  internally  an  arch  with  the  scaphoid  (a),  semilunar  (d)  and  ^^ 
-Knmofonn  bone  (c),  whose  hollow  is  turned  towards   the  second  ; 
-«nd  externally  a  prominence  fnih  the  scaphoid  (a),  which  is  received 
into  a  concavity  in  the  other 

row.    In   the  second   row  Pis.  B4.* 

the  OS  magnum  (g)  and  os 
imcifonne  (A)  present  a  con- 
dyloid projection,  which 
ia  rec^ved  into  the  arch 
before  mentioned  ;  but  the 
two  onier  bones  (trapezium 
«iid  trapezoid,  e  and/)  arc 
mnch  below  the  level  of  the 
others,  and  form  a  slight 
Itotlow  for  the  reception  of 
lite  onto'  part  of  the  sca- 
plK»d  bone. 

One  ij/novial  membrane 
serrea  for  the  articulation 
-of  all  the  'carpal  bones,  ex-  '^^   ~'^^'  gj^ 

-cept  the  piuform  with  the 
-  t^nneiform.    Lining  the  joint  between  the  two  rows  of  the  carpus, 
the  membrane  sends  upwards  and  downwards  prolongations  be- 
tween the  individual  bones.    The  o&eta  upwards  are  two,  and 
they  sometimes  join  the  synovial  membrane  of  the  wrist  joint ;  but 
the  oSseta  in  the  opposite  direction  are  throe,  and  may  be  continued  n 
to  all,  or  only  to  some  of  the  articulations  between  the  four  inner  " 
metacarpal  with  their  carpal  bones. 

Movemenlt.  The  transverse  carpal  joint  is  partly  condyloid,  but  icind 
only  forward  and  backward  motion  is  permitted.     All  lateral  and  '" 
circnmdnctoiy  movement  is  arrested,  if  the  rows  are  closely  applied 
togetber,  by  the  scaphoid  striking  against  the  os  magnum  on  the 
one  side,  and  the  cuneiform  against  the  unciform  on  the  other. 

Flexion.  As  the  hand  is  bent  forwards  the  lower  row  of  carpal  flmd 

*  Artieiilatiani  of  one  caipal  bone  with  another,  and  of  the  two  rows  with 
each  other.  The  joint  between  the  two  rava  ia  opened  beUnd.  a.  Scaphoid 
booB.  b,  SemilDnar.  c.  Cuneiform,  d.  Dorwil  transverse  bands  between 
tboM  biHMi.  e.  Tnpeiinm  bone.  /.  Tnpeioid.  3.  Os  msgnam.  h.  Und- 
farm,  i  Donal  truuveiw  bands  joioiDg  tbe  bones,  i:.  Extenul  Isteral 
ligamest  <i  the  iatercarpal  joint.     I.  Intenisl  lateraL     p.  Anterior  liguaest. 


uul  bj  UieLr 
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bonee  moves  backwnrds,  and  renden  promineiit  the  posterior  liga- 
ment. This  motion  is  also  brou^t  into  plaj  in  full  bending  of 
tbe  wrist. 

Exteraion.  The  backward  movement  ia  freer  than  flexion.   Ab  the 
lower  carpal  row  moves  towards  the  pahn,ita  progreaa  Is  checked  by 
the  anterior  ligament  of  the  joint,  and  by  the  strong  flexor  tendons. 
Union  of  the  Mctacarfal  Bonxs.  The  metacarpal  bones  of  the 
fom*  fingeTB  are  connectod   at  their  bases   by  the  following  liga- 
ments : — A  superficial   dorsal  (fig.  95)  and  palmar  faaciculiia  of 
fibres  passes  transversely  from  one  bone  to  the  rieit ;  and  the  bands 
in  the  palm  ore  the  strongest 
Pig.  95.*  (fig.  92).    Besides,  there  is  a 

short  inttrotieout  ligament 
between  the  contignoas  rough 
surfaces  of  the  bones. 

Lateral  union.  Where  the 
metacarpal  bones  tonch  they 
are  covered  by  cartilage  ;  and 
the  articular  Hurfacea  are 
furnished  with  prolongations 
of  the  synovial  membrane 
serving  for  their  articolatioD 
with  the  carpus, 
bcadi'  ^BW^I    1A  ^^  ^'^^  anterior  extremi- 

ties the  same  fonr  metacar- 
pal bones  are  connected  by 
the  deep  trangeerae  ligament, 
which  was  seen  in  the  dis- 
section of  the  hand  (p.  299). 
cupdMid  Union  of  thx  Mstacab- 

j2j'j"P^  PAL  AND  Cabpal  Bonek.  The  metacarpal  bones  of  the  ficgera  are 
articnlHted  with  the  carpal  bones  after  one  plan ;  but  the  bone  of 
the  thumb  has  a  separate  joint. 
UirtrftliB  The  mtlacarpal  hone  of  the  thumb  articolatea  with  the  OS  trape- 
zinm  ;  and  the  ends  of  the  bones  are  incased  in  a  separate  capsalar 
ligament  (fig.  92,  ').  The  joint  is  furnished  with  a  tytiooM  mem- 
brane  which  is  simple  in  its  arrangement. 
TlaUaa.  The   thumb-joint  posseases  angular  movement  in  opposite  direc- 

tions, witli  opposition  and  circiunduction,  thus  : — 
Bending.  Fletcitm  and  txttmiim.  When  the  joint  is  flexed  the  metacaipal 

bone  is  brought  into  the  palm  of  the  hand,  without  the  ball  of  the 
ExtOTdlag.    tjjmnb  being  turned  to  the  tips  of  the  fingers.     Extension  of  the 
joint  is  very  free,  end  by  it  the  metacaipal  bone  is  removed  from 
the  palm  towards  the  outer  border  of  the  forearm. 
^'eS^inii        A.bduction  and  adduction.     By  these  movements  the, metacarpal 
opporition.    bone  is  placed  in  contact  with,  or  removed  &om  the  fora  finger. 

*  Posterior  ligamenU  of  the  vriat,  and  carpal  and  mstacarpal  bests 
(Bonrgvij  and  Jacob).  1.  Fostcrior  radio-carpal.  2.  Caipo-iiigtacaTpal  joint 
of  the  thumb. — 3,  3.  Trauivene  bands  bedroon  the  bang  of  the  matacaipal 
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Opposition.  In  this  movement  the  ball  of  the  thumb  is  tamed 
towards  the  tip  of  each  finger  by  a  half  circmnductory  motion  of 
the  metacarpal  bone ;  and  in  picking  up  a  pin  the  joints  of  the 
thumb,  and  the  two  last  joints  of  the  fingers  will  be  bent. 

The  metacarpcd  hones  of  the  fingers  receive  longitudinal  bands  Joints  of 
from  the  carpal  bones  on  both  aspects,  thus : —  ^^^  fingers 

The  dorsal  ligaments  (fig.  95)  are  two  to  each,  except  to  the  bone  thronch 
of  the  little  finger.  The  bands  of  the  metacarpal  bone  of  the  fore  ^ 
finger  come  from  the  os  trapezium  and  os  trapezoides ;  those  of  the 
third  metacarpal  are  attached  to  the  os  magnum  and  os  trapezoides ; 
the  bone  of  the  ring  finger  receives  its  bands  from  the  os  magnum 
and  OS  uncif orme ;  and  to  the  fifth  metacarpal  bone  there  is  but  one 
Ugament  from  the  unciform. 

The  palmar  ligaments  (fig.  92)  are  weaker  and  less  constant  than  and  palmar 
the  dorsal.  There  is  one  to  each  metacarpal  bone,  except  that 
of  the  little  finger.  These  ligaments  may  be  oblique  in  direction ; 
and  a  band  may  be  divided  between  two,  as  in  the  case  of  the 
li|^ament  attached  to  the  os  trapezium  and  the  second  and  third 
metacarpals.    Sometimes  one  or  more  may  be  wanting. 

On  the  ulnar  side  of  the  metacarpal  bone  of  the  middle  digit  is  Lateral 
a  longitudinal  lateral  hand,  which  is  attached  above  to  the  os  ^*"'^ ' 
magnum  and  unciforme,  and  below  to  the  rough  ulnar  side  of  the 
base  of  the  above  mentioned  bone.  Sometimes  this  band  isolates 
the  articulation  of  the  last  two  metacarpals  with  the  unciform  bone 
fioia  the  remaining  carpo-metacarpal  joint ;  but  more  frequently  it 
18  divided  into  two  parts,  and  does  not  form  a  complete  partition. 

This  band  may  be  seen  by  opening  behind  the  articulatiop  be-  l»ow  aeen. 
tween  the  unciform  and  the  last  two  metacarpal  bones;  and  by 
cutting  through  the  transverse  ligaments  joining  the  third  and 
fourth  metacarpals  so  as  to  allow  their  separation. 

Movement.  Scarcely  any  appreciable  antero-posterior  movement  Gliding 
exists  in  the  articulations  of  the  bases  of  the  metacarpal  bones  of  ^^  ^°* 
the  fore  and  middle  fingers ;  but  in  the  ring  and  little  fingers  the 
motion  is  greater,  with  slight  abduction  and  adduction. 

Dissection.  The  articulating  surfaces  of  the  bones  in  the  carpo-  Dissection. 
metacarpal  articulation  may  be  seen  by  cutting  through  the  rest  of 
the  ligaments  on  the  posterior  aspect  of  the  hand. 

Articular  surfaces.  The  metacarpal  bone  of  the  fore  finger  presents  Articular 
a  hollowed  articular  surface,  which  receives  the  prominence  of  the  "**"*^®®* 
OS  trapezoides,  and  articulates  laterally  with  the  os  trapezium  and 
OS  magnum.  The  middle  finger  metacarpal  articulates  with  the  os 
magnum.  The  metacarpal  bone  of  the  ring  finger  touches  the 
midform  bone  and  the  os  magnum.  And  the  httle  finger  bone  is 
opposed  to  the  os  uncifonue. 

Sitnomal  membranes.  Usually  two  synovial  membranes  are  inter-  Ssmoviai 

SSCB  two 

posed  between  the  carpal  and  metacarpal  bones,  viz.  a  separate 
one  for  the  bone  of  the  thumb,  and  offsets  of  the  common  carpal  or  three. 
synovial  sac  (p.  319)  for  the  others.    Sometimes  there  is  a  distinct 
syikOYial  sac  for  the  articulation  of  the  os  unciforme  with  the  two 
inner  metacarpals. 

Y 
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Fig.  96. 
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tDto-iMeaiu  Interoueotti  ligamenU,  The  interOBseoua  lignraentH  between  the 
ll^menu.  jjjgeg  of  the  metacarpal  bones  may  be  demonstrated  by  detaching' 
!?*f^i^'  one  bone  from  another.  There  are  also  strong  fibrous  pieces  be- 
tween all  the  carpal  bones  in  the  second  row  ;  and  slight  ones  ore 
described  as  present  on  each  aide  of  the  os  semilunare  in  the  fint 

DuMction.  For  the  examination  of  the  joint  between  the  head  of 
the  metacarpal  bone  and  the  fint  phalanx  of  tlie  finger,  it  will  be 
requisite  to  clear  away  the  tendons  and  the  tendinous  expansion 
OTOond  it.  A  lateral  lij^ament  on  each  side,  and  an  anterior  thick 
band  are  to  be  defined.  One  of  the  joints  may  be  opened  to  see 
the  articular  surfaces. 

The  same  dissection  may  be  made  for  the  articulations  between 
the  phalanges  of  the  finger. 

Union  of  Metacarpal  Bose  asd  First  1'halanx  (fig.  96).  In 
,  this  joist  the  convex  head  of  the  metacarpal  bone  is  received  into 
the  glenoid  fossa  of  the  phalanx, 
and  the  two  are  retained  in  contact 
by  the  extensor  and  flexor  tendons, 
and  by  the  following  ligaments : — 
Tlie  lateral  lii/nmenl  (a)  is  the 
name  on  both  sides  of  the  joint. 
Kach  is  triangular  in  form  ;  it  is 
attached  by  its  upper  part  to  the 
tubercle  on  the  side  of  the  head  of 
the  metacarpal  l>one,  and  below  it 
is  inserted  into  tlie  side  of  the  pha- 
lanx and  the  anterior  ligament. 

Tlie    anterior    ligament   (6)    is    c 
lonfritudinal    band,   which    is   fixed 
firmly  to  the  phalanx,  but  loosely  to 
the  metacarpal  bone.     It  is  fibro- 
cartilaginous in  texture,  and  is  grooved  for  the  flexor  tendon :  to 
its  sidcB  the  lateral  ligaments  are  attached. 

Covering  the  upper  part  of  the  joint  is  the  extensor  tendon ;  this 
takes  the  place  of  a  dorsal  ligament,  and  sends  down  an  expansion 
on  each  aide  which  serves  as  a  capsule  to  the  articulation.  The 
eijnovial  membrane  of  the  joint  is  a  simple  sac. 

In  the  articulation  of  the  thumb  two  sesamoid  bones  are  connected 
with  the  anterior  ligament,  and  receive  most  of  the  fibres  of  tlio 
lateral  ligaments. 

Movemailt.  Motion  in  four  oppoute  directions,  and  circumduction, 
exist  in  these  condyloid  joints. 

Exiensi'jit  and  flexiun.  The  phalanx  moves  backwards  in  extenaon, 
so  as  to  give  an  angle  with  the  metacarpal  hone.  The  anterior  liga- 
ment and  the  flexor  tendons  are  stretched,  and  control  the  move- 
ment. In  flexion  the  phnlan\  glides  forwards  under  the  head  of 
the  metacarpal  bone,  and  leaves  this  exposed  to  form  the  knuckle 
when  the  linger  is  shut.  The  lateral  ligaments  and  the  extensor 
(endon  are  put  on  the  stretch  as  the  joint  is  bent. 
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AbducHan  and  adduction  are  the  lateral  moyements  of  the  finger  Latent 
^Crom  or  towards  the  middle  line  of  the  hand.    The  lateral  ligament  ™^*^ 
of  the  side  of  the  joint  which  is  convex  will  he  tightened,  and  the 
other  will  be  relaxed. 

The  circumductory  motion  is  less  impeded  in  the  thumb,  and  in  Cimundae> 
the  fore  and  little  fingers  than  in  the  others  ;  and  in  the  thumb  it     ^' 
allows  the  turning  of  the  last  phalanx  towards  the  other  digits  in 
the  movement  of  opposition. 

Union  of  the  Phalanges.  The  ligaments  of  the  first  joint  are  Joints  or  the 
similar  to  those  in  the  metacarpo-phalangeal  articulation,  viz.  two  2jjJ^°*~ 
lateral  and  an  anterior. 

The  lateral  ligaments  are  triangular  in  form.    Each  is  connected  Uterml  and 
by  its  apex  to  the  side  of  the  phalanx  near  the  anterior  part ;  and 
"by  its  base  to  the  contigtious  phalanx  and  the  anterior  ligament. 

The  anterior  ligament  has  the  same  mode  of  attachment  between  anterior 
the  extremities  of  the  bones  as  in  the  metacarpo-phalangeal  joint,  "«*"*•"*• 
bat  it  is  not  so  strong  ;  and  the  extensor  tendon  takes  the  place  of 
a  posterior  band  as  in  that  articulation. 

There  is  a  simple  synovial  membrane  present  in  the  joint.  Synovial 

The  joint  of  the  second  with  the  last  phalanx  is  like  the  preced-  ■**^ 
ing  in  the  number  and  disposition  of  its  ligaments  ;  but  all  the  ^^*«^J®*»** 
articular  bands  are  much  less  strongly  marked. 

Articular  Surfaces.    Tlie  anterior  end  of  each  phalanx  is  marked  Surface  of 
by  a  pulley-like  surface.    Tlie  posterior  end  presents  a  transversely       ^'^«»- 
hollowed  fossa,  and  is  provided  with  a  crest  which  fits  into  the 
central  depression  of  the  opposed  articular  surface. 

Movements.    The  two  interphalangeal  joints  can   be  bent  and  Kind  of 
straightened  like  a  hinge.  ">«"**»• 

JFlexion  and  extension.  In  flexion,  the  farther  phalanx  moves  Bending. 
under  the  nearer  in  each  joint,  and  the  motion  is  checked  by  the 
lateral  ligaments  and  the  extensor  tendon:  in  the  joint  between 
the  middle  and  the  metacarpal  phalanx  this  movement  is  most 
extensive.  In  extension  the  farther  phalanx  comes  into  a  straight  Extending. 
line  with  the  nearer  one  and  the  motion  is  stopped  by  the  anterior 
ligament  and  the  fiexor  tendons. 


^  % 
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internal  cutaneous  .  <  anterior  of  forearm 

(  posterior  of  forearui. 


musculo-cutaneous    * 


Srachial 
Plkxds  gives   ( 
off  below  the    ^ 
clavicle  . 


To  coraco-brachialis 
biceps  and 
brachialia  anticus 
cutaneous  external  of  forearm 
.articular  to  caipus. 


median 


ulnar 


fXo  pronator  teres 
to  muscles  of  forearm,  except  flexor 
ulnaris  and  part  of  profundus 
anterior  interosseous 
cutaneous  palmar 
to  muscles  of  thumb  in  i^art 
five  digital  branches. 


C  Articular  to  elbow 
to  flexor  carpi  ulnaris 
to  flexor  profundus  in  part 
cutaneous  branch  of  forearm  and 

palm 
dorsal  cutaneous  of  the  hand 


!( 


siiiierflcial  palmar  division 
.deep  iMdmar  nerve. 


{Communieatiag 
two  digital 
branches. 


kmu8Culo>8piral . 


/  Internal  cutaneous 

to  triceps 

and  anconeus 

external  entaneoos 

to  supinator  and  extensor  radialis 
/     longns 

posterior  Interosseous     •       • 


^radial 


(MuBcular 
'  (articular. 

/'Cutaneous  of  back  of 
J     thumb,  and  of  first 
'J     two    fingers    and 
I    half  the  next 
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DISSECTION    OF    THE   THORAX. 


Section  I. 


CAVITY    OP   THE   THORAX. 


Definition. 


Contenta  of 
cavity. 


Diaseetkm 
to  open 
tkenx. 


Siemiimto 
be  kept 

Form  in 
general. 


On  a  cross 
section. 


Farts 
on  sides. 
In  front, 


The  cavity  of  the  thorax  is  the  space  included  by  the  epmsl 
column,  the  sternum  and  ribs,  and  by  certain  muscles  in  the  intervals 
of  the  bony  framework.  In  it  the  organs  of  respiration,  and  the 
heart  with  its  great  vessels  are  lodged  :  and  through  it  the  gullet, 
and  some  vessels  and  nerves  are  transmitted. 

Dissection,  When  the  soft  parts  covering  in  front  the  bony 
parietes  of  the  thorax  have  been  examined  and  taken  away,  the 
cavity  is  to  be  opened  by  removing  a  portion  of  the  anterior  boun- 
dary. To  make  a  sufiBcient  opening  in  the  thorax,  the  sternum  is 
to  be  sawn  through  opposite  the  interval  between  the  first  two  ribs, 
and  again  between  the  cartilages  of  the  fifth  and  sixth  ribs.  After 
detaching  the  lining  membrane  (pleura)  from  the  inner  surface  of 
the  chest,  the  student  is  to  cut  through  the  true  ribs,  except  the  first 
and  seventh,^  as  far  back  as  he  can  conveniently  reach.  The  loose 
sternum  and  the  ribs  can  be  removed  by  dividing  the  internal 
manunary  vessels,  the  triangularis  stemi,  and  the  intercostal  muscles 
in  the  first  and  sixth  spaces.  The  bag  of  the  pleura,  and  the  cavity 
with  its  contents  will  be  now  ready  for  examination. 

The  sternum  and  the  cartilages  of  the  ribs  will  be  required  here- 
after £or  the  diasection  of  the  ligaments. 

Form,  The  included  cavity  is  irregularly  conical,  with  the  apex 
above  and  the  base  down  ;  and  it  appears,  from  the  collapsed  state 
of  the  lungs,  to  be  only  partly  filled  by  the  contained  viscera,  but 
during  life  the  whole  of  the  now  vacant  space  is  occupied  by  the 
expanded  lungs.  On  a  horizontal  section  its  shape  would  appear 
somewhat  cordiform  ;  for  the  cavity  is  flattened  on  the  sides,  is 
diminished  in  the  middle  line  by  the  prominent  spinal  column,  and  is 
projected  backwards  on  each  side  of  the  spine. 

Boundaries.  On  the  sides  are  the  ribs  with  their  intercostal  muscles ; 
whilst  in  front  is  the  sternum ;  and  behind  is  the  spine. 

*  The  student  mnst  be  mindfol  to  leave  thoee  ribs  uncut :  the  diviaiOD  of 
them  will  not  be  advantageoua  to  him,  and  will  injure  the  diwction  of  th» 
aedc  and  abdomen. 
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The  base  is  constructed  at  the  circumference  by  the  last  dorsal  behind. 
vertebra  behind,  by  the  end  of  the  sternum  before,  and  by  the  The  hase. 
ribs  on  the  side  ;  whilst  the  space  included  by  the  bones  is  closed 
by  the  diaphragm. 

The  base  is  wider  transversely  than  from  front  to  back,  and  is  «urfjice, 
oonvex  towards  the  chest ;  though  at  certain  spots  it  projects  more 
than  at  others.    Thus  in  the  centre  it  is  lower  than  at  the  sides, 
and  is  on  a  level  with  the  base  of  the  xiphoid  cartilage.    On  the 
right  side  it  rises  to  a  level  with  the  upper  border  of  the  fifth  rib  ^^  ^^^^  - 
near  the  sternum  ;  and  on  the  left  to  the  corresponding  part  of  the 
upper  border  of  the  sixth  rib.**     From  the  lateral  projections,  the 
diaphragm  slopes  suddenly  towards  its  attachment  to  the  ribs,  but 
more  behind  than  before,  so  as  to  leave  a  narrow  interval  between 
it  and  the  wall  of  the  chest.    The  level  of  this  attached  part  will  its  tide 
be  marked  by  an  oblique  line  over  the  side  of  the  chest  from  the  *^ 
base  of  the  xiphoid  cartilage  to  the  tenth  rib ;  but  it  difEers  slightly 
on  the  two  sides,  being  rather  lower  on  the  left  (fig.  97). 

The  apex  of  the  space  is  continued  higher  than  the  osseous  boun-  Apex 
daiy,  and  reaches  into  the  root  of  the  neck.    Its  highest  point  is  JSSc,^ 
not  in  the.  middle  line,  for  there  the  windpipe,  bloodvessels,  Ac. 
lie ;  but  is  prolonged  on  each  side  for  an  inch  or  an  inch  and  a 
half  above  the  first  rib,  so  that  the  apex  may  be  said  to  be  bifid.  l«  hifid. 
£ach  point  projects  between  the  scaleni  muscles,  and  under  the  How 
subclavian  bloodvessels  ;  and  in  the  interval  between  them  lie  the  "^*"**"^' 
several  parts  passing  between  the  neck  and  the  thorax. 

Dimennons.  The  extent  of  the  thoracic  cavity  does  not  corre-  Exterior  riie 
spend  with  the  apparent  size  externally  ;  for  the  space  included  by  ^vity.  ° 
the  ribs  below  is  occupied  by  the  abdominal  viscera,  and  the  cavity 
Teaches  above  into  the  neck. 

In  consequence  of  the  arched  condition  of  the  diaphragm,  the  Depth  varies 
depth  of  the  space  varies  greatly  at  difEerent  points.   At  the  centre,  before ; 
where  the  depth  is  least,  it  measures  about  seven  inches,  but  at  the  behind ; 
back  as  much  again  ;  and  the  other  vertical  measurements  can  be  ^^  ■*^**- 
.  estimated  by  means  of  the  data  given  of  the  level  of  the  base  on  the 
wall  of  the  thorax. 

AUercUions  in  capacity.  The  size  of  the  thoracic  cavity  is  con-  8**^ 
stantly  varying  during  life  with  the  condition  of  the  ribs  and  dia-  ufe ; 
phragm  in  breathing. 

The  horizontal  measurements  are  increased  in  inspiration,  when  tnuunrenely 
the  ribs  are  raised  and  separated  from  one  another ;  and  are  dimi-  ^       ' 
nished  in  expiration  as  the  ribs  approach  and  the  sternum  sinks. 

An  alteration  in  depth  is  due  to  the  condition  of  the  diaphragm  ^^^^^^^ 
in  respiration  ;  for  the  muscle  descends  when  air  is  taken  into  the     P""»™» 
Imigs,  increasing  thus  the  cavity  ;  and  ascends  when  the  air  is  ex- 
pelled from  those  organs,  so  us  to  restore  the  previous  size  of  the 
space,  or  to  diminish  it  in  violent  efEorts.    But  the  movement  of  the  bat  nn- 
diaphragm  is  not  equal  throughout,  and  some  parts  of  the  cavity  ^     '* 

*  This  is  the  height  in  the  dead  body.  The  level  to  which  it  may  reach 
in  great  respiratory  efforts  daring  life  will  be  stated  with  the  account  of  the 
Djaphfignu 
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will  b«  increaaed  more  thao  others.    For  instance  the  central  ten- 

dinoaa  piece,  which  ia  joined  to  the  heart-case,  moves  bat  elighUy  ; 

bnt  the  lateral,  bulging,  fleshy  halve*  deacend  freelj,  and  add 

greatly  to  the  mze  of  the  lateral  part  of  the  chest  fay  their  aeparm- 

tion  from  the  thoracic  parietes. 
Thorn  la-       The  thoracic  cavity  may  be  diminiiJied  by  the  diaphragm  being 
■cDtd,  liowl  pirth^  npwards  by  enlargement,  either  temporary  or  permanent,  of 

the  viscera  in  the  upper  pait  of  the  abdomen  ;  or  by  the  existence 

of  floid  in  the  latter  cavity. 


THK  FLKUB*;. 

BMofihe         The  plenrn  are  two  seroue  membranes,  or  closed  sacs,  which  are 

f"''"-  reflected  around  the  lungs  in  the  cavity  of  the  thorai.  One  occu- 
pies the  right,  and  the  other  the  left  half  of  the  cflvity  ;  they  ap- 
proach each  other  along  the  middle  line  of  the  body,  foiming  a 
thoracic  partition  or  mediastinum. 

Fonn.  Each  pleura  is  conical  in  shape  ;  its  apex  projects  into  the  neck 

above  the  first  rib  (fig.  97),  and  its  base  is  in  contact  with  the  dia- 

Onteriui-  phragm.  The  outer  surface  is  rough,  and  is  connected  to  the  Inng 
and  the  wall  of  the  thorax  by  areolar  tissue,  but  the  inner  surface 

^etjuT-  j^  smooth,  and  secerning.  Surrounding  the  lung,  and  Uning  the 
interior  of  one  half  of  the  chest,  the  serous  membrane  consists  of 
a  costnlis,  and  of  a  visceral  part — pleura  pnl- 

BHierencein     There  ore  some  differences  in  the  shape  and  eitent  of  the  two 

pleural  bogs.     On  the  right  aide  the  bag  is  wider  and  shorter  than 

md  left         on  the  left ;  and  on  the  latter  it  is  narrowed  by  the  projection  of 

the  heart  to  that  side, 
oiie  con-  The  continuity  of  the  bag  of  the  pleura  over  the  lung  and  the 

hcnSiccd  'i^ll  tnay  be  traced  circularly  from  a  given  point  to  the  same,  in 
the  following  manner  : — Supposing  the  membrane  to  be  followed 
outwards  from  the  sternum,  it  may  be  traced  on  the  wall  of  the 
chest  BH  far  as  the  spinal  column  ;  here  it  is  directed  forwards  to 
the  root  of  tlie  lung,  and  is  reflected  over  tlie  viscus,  covering  its 
surface,  and  connecting  together  its  different  lobules.  From  the 
J""*o  front  of  the  root  the  pleura  may  be  followed  over  the  side  of  the 
pericordiimi  to  the  sternum.  Below  the  root  the  pleura  gives  rise 
to  a  thin  fold,  the  ligamenlum  laUaa  pulnumii,  which  intervenes 
between  the  inner  surface  of  the  lung  and  the  side  of  the  peri- 
cardium. 
anartwveli,      ]f  the  serous  sac  be  traced  above  the  root  of  tlie  lung,  it  describee 

a  circle  witliout  deflection  over  a  viscus. 

*JoW"'^-        The  mediaitinvm.  The  median   thoracic  partition,  or   the  medi- 

tBrm  tpu-    aatinum,  is  formed  by  the  approximation  of  tiie  pleural  baga  along 

'"™'  the   middle   line,  and   is   conBtnicled   of    two   layers, — one   being 

derived  from  each  sac.     About  midway  between  the  sternum  and 

tlie  spine  the  contiguous  strata  of  the  mediastinum  are  widely 

aeporated  hy  the  heart ;  but  in  front  o^  and  behind  the  heart  thcj 


BEFLECTIONS    OF    PLEURA.  329 

approach  near  each  other.  To  the  parts  before  and  behind  that 
viacus  the  terms  "anterior  and  posterior  mediastina"  are  sometimes 
applied. 

The^r<  in  front  of  the  heart  (anterior  mediastinum)  extends  from  Put  of  aep- 
the  back  of  the  sternum  to  the  pericardium.    Behind  the  second  Jf^Ji^^SSf 
piece  of  the  sternum  the  pleural  bags  touch  each  other,  but  above 
and  below  that  spot  they  are  separated  by  an  interval ;  so  that  the 
space  between  them  (interpleural)  is  narrowed  at  the  centre,  and  is 
inclined  below  to  the  left  of  the  middle  line.    In  the  upper  part  of  the  Contents. 
space  are  the  remains  of  the  thymus  gland,  and  the  origin  of  some 
of  the  hyoid  and  thyroid  muscles ;  and  in  the  lower  part  is  some 
areolar  tissue,  together  with  the  triangularis  stemi  muscle  of  the 
left  side. 

The  part  behind  the  heart  (posterior   mediastinum)   intervenes  Fart  behind 
between  the  back  of  the  pericardium  with  the  roots  of  the  lungs,  ]S^  epeoe, 
and  the  spinal  column.    Its  lateral  boundaries  are  the  opposite 
pleural  sacs,  which  are  separated  here  by  a  larger  interpleural  in- 
terval than  in  front  of  the  heart.     If  the  pleura  be  divided  behind 
the  lung  on  the  right  side,  the  extent  of  the  space  and  its  contents 
imH  appear : — in  it  are  contained  the  different  bodies  on  the  front  its  contents, 
of  the  spine,  viz.  the  aorta,  the  vena  azygos,  the  thoracic  duct,  the 
cesophagus  with  its  nerves,  the  trachea,  the  splanchnic  nerves  at 
the  lower  part,  and  some  lymphatic  glands. 

Dissection.  The  pleura  and  the  fat  are  now  to  be  cleaned  from  Clean  peri- 
the  side  of  the  pericardium.  "^^  "^ 

The  root  of  the  lung  is  to  be  dissected  out  by  taking  away  the  the  root  of 
pleura  and  the  areolar  tissue  from  the  front  and  back,  without  in-  *^®  ^*™** 
juring  its  several  component  vessels.    In  this  dissection  the  phrenic  Trace  the 
artery  and  nerve  will  be  found  in  front  of  the  root,  together  with  ""'""^ 
a  few  nerves  (anterior  pulmonary)  ;  the  last  are  best  seen  on  the 
left  side.    Behind  the  root  of  the  lung  is  the  vagus  nerve,  dividing 
into  branches ;  and  arching  above  it  is  the  large  azygos  vein.  a»d  vein. 

For  the  present,  the  arch  of  the  aorta  and  the  small  nerves  on  it 
may  be  left  untouched. 

The  thymus  body  is  a  fetal  organ,  like  the  thyroid  body,  whose  ^^J°>^ 
use  is  unknown.    It  occupies  chiefly  the  upper  part  of  the  thorax ;  tetm, 
and  it  may  be  best  examined  in  a  full-grown  fetus. 

At  birth  it  is  about  two  inches  in  length,  and  is  of  a  grayish  ^^ 
colour ;  it  possesses  two  lobes  of  a  conical  form,  which  touch  each 
other.    Its  upper  end  is  pointed  and  extends  on  the  trachea  as  liigh  and  extent 
as  the  thyroid  body ;   and  the  lower  wider  part  reaches  as  far  as 
the  fourth  rib.    In  the  thorax  it  rests  on  the  aortic  arch  and  large  at  birth. 
Teasels,  on  the  left  innominate  vein,  and  on  the  pericardium. 

In  the  adult  all  that  remains  of  the  thymus  is  a  brownish  rather  Benudni  in 
firm  material  in  the  interpleural  space  beneath  the  upper  part  of  the  **""*• 
sternum. 

In  its  perfect  state  it  resembles  much  the  thyroid  body ;  and  a  StrnctiirB. 
whitish  fluid,  containing  lymph-hke  corpuscles,  escapes  from  it  when 
it  is  cat 
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OONNECnONH  OF  THE  LUNGS. 


Ifvmber 
and  use. 

Form. 


Base 

touches 

diaj^mgm 

shape  and 
level. 


Apex  is  in 
the  neck. 


Anterior 
edge  is.thin : 

position  on 
right 
and  left 
side. 


Posterior 
edge  is 
thick. 


External 
surfaee. 


Internal 
surface 

gives  attach- 
ment to  the 
root 


Division 
into  lobes. 

Left  has 
two, 

and  the  right 
three  lobes. 


The  lungs  are  two  in  number,  and  are  contained  in  the  cavity  of 
the  thorax,  one  on  each  side  of  the  spinal  column.  In  these  organs 
the  blood  is  changed  in  respiration. 

The  lung  is  of  a  somewhat  conical  form,  and  takes  its  shape  from 
the  space  in  which  it  is  lodged.  It  is  unattached,  except  at  the 
inner  part  where  the  vessels  enter ;  and  it  is  covered  by  the  bag  of 
the  pleura.  Its  base  and  apex,  borders  and  surfaces  can  be  dis- 
tinguished by  differences  in  form  :  it  is  divided  also  into  lobes  by 
fissures ;  and  it  has  a  root  formed  out  of  its  vessels  and  nerves. 

The  base  of  the  lung  is  hollowed  in  the  centre  and  thin  at  tlie 
circumference,  and  fits  on  the  convexity  of  the  diaphragm.  Follow- 
ing the  shape  of  that  muscle,  it  is  sloped  obliquely  from  before 
backwards,  and  reaches  in  consequence  much  lower  posteriorly 
than  anteriorly.  Its  position  with  respect  to  the  wall  of  the  thorax 
may  be  ascertained  externally  by  taking  tlie  level  of  the  diaphragm 
as  a  guide  (p.  327) ;  and  it  will  be  a  rib's  breadth  lower  in  front  on 
the  left,  than  on  the  right  side  (fig.  97).  The  apex  is  rounded,  and 
projects  an  inch  to  an  inch  and  a  half  above  the  first  rib,  where  it 
lies  beneath  the  clavicle,  the  anterior  scalenus  muscle,  and  the  sub- 
clavian artery. 

The  anterior  edge  or  border  is  tliin,  and  overlays  in  part  the  peri- 
cardium. On  the  right  side  it  lies  along  the  middle  of  the  sternum 
as  low  as  the  sixth  costal  cartilage  (fig.  97).  On  the  left  side  it 
reaches  the  mid-line  of  the  chest  as  low  as  the  fourth  costal  carti- 
lage ;  but  below  that  spot  it  presents  a  V-shaped  notch  (fig.  97), 
w^hose  apex  is  opposite  the  outer  part  of  the  cartilage  of  the  fifth 
rib.  Two  fissures  are  seen  in  the  border  of  the  right  luug,  but  only 
one  in  that  of  the  left.  The  posterior  border  is  as  long  again  as 
the  anterior,  and  projects  inferiorly  between  the  lower  ribs  and  the 
diaphragm  ;  it  is  thick  and  vertical,  and  is  received  into  the  hollow 
by  the  side  of  the  spinal  column. 

The  outer  surface  of  the  lung  is  convex,  and  is  in  contact  with 
the  wall  of  the  thorax :  a  large  cleft  divides  it  into  two  pieces  (lobes 
of  the  lung),  and  on  the  right  side  there  is  a  second  smaller  fissiu^e. 
The  inner  surface  is  flat  when  compared  with  the  outer :  altogether 
in  front  is  the  hollow  corresponding  with  the  heart  and  its  large 
vessels,  wliich  is  greatest  on  the  left  lung ;  and  behind  this,  but 
nearer  the  posterior  than  the  anterior  border,  is  a  fissure  about  three 
inches  long,  hilum  pulmonis^  which  receives  the  vessels  forming  the 
root  of  the  lung. 

Each  lung  is  divided  incompletely  into  two  parts  or  lobes  by  an 
oblique  fissure,  which  begins  near  tlie  apex,  and  ends  in  the  anterior 
border  near  the  base  :  from  the  form  of  the  lung  and  the  direction 
of  the  fissure  the  lower  lobe  is  necessarily  the  largest.  In  the  right 
lung  a  second  horizontal  fissure  is  directed  forwards  from  the  middle 
of  the  oblique  one  to  the  anterior  border,  and  cuts  ofiE  a  small  tri-^ 
angulsLT  piece  from  the  upper  lobe ;  this  is  the  third  lobe  of  the 
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htng.    OccBMonally  there  may  be  a  trace  of  the  third  lobe  in  the 
leftlimff. 

Beddes  the  difference  in  the  number  of  tlie  lobes,  the  right  lung  DiBstnice 
ia  ]Mrget  and  heavier,  and  is  wider  and  more  hollowed  out  at  the  ^'^thT* 
baae  than  the  left ;  it  is  also  ahorter   by  an  incli.     The  increased  '"OB^ 
Imgth  and  the  nanowneaa  of  the  left  lung  are  due  to  the  abaence 
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of  a  large  projecting  body  like  the  liver  under  it,  and  to  the  direc- 
tion of  the  heart  to  the  left  aide. 

The  root  of  the  lung  consists  of  the  vesaele  entering  the  fissure  on  it 
the  inner  surface  ;  and  aa  tJicse  are  bound  together  by  the  pleura  " 
and  some  areolar  tissue  they  fonn  a  foot-stalk,  which  fixes  the  lung 
to  the  heart  and  the  windpipe.     The  root  ia  situate  at  the  inner  SI 
surface,  alMQt  midway  between  the   base  and  apex,  and  about  a 
third  of  the  breadth  from  the  poaterior  border  of  the  lung. 

In  front  of  the  root  on  both  sides,  ore  the  phrenic  and  the  anterior  Ci 
pnhnonary  nerves,  the  former  being  at  some  little  distance  from  it ; 
and  anterior  to  the  right  root  is  the  deacending  cava.  Behind  on 
both  aidea,  is  the  posterior  pulmonic  plexus  ;  and  on  the  left  side 
there  is,  in  addition,  the  descending  aorta.  Above  on  the  right  nde  is 
tlie  vena  azygos ;  and  on  the  left  side,  the  arch  of  the  aorta.  Below 
each  root  is  the  fold  of  pkura  called  ligamentum  latum  pulraonia. 

In  the  root  of  the  lung  are  collected  a  branch  of  the  pulmonary  ck 
ariery.two  pulmonary  veins,  and  a  division  of  the  air  tube  (bronchus);  ^ 

*  IKlenm  to  ihaw  the  difference  in  the  anterior  border  of  the  right  and 
left  long,  the  edge  being   indicated   bj  the   dark  line ;    and    Co  mark  the 
—  lerel  at  tba  base  on  the  tro  liilee. 
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fflnall  DutridTe  bronchial  arteries  and  Tdns,  and  some  nerves  and 
lyinpbatice.  The  large  veaselfl  and  the  air  tube  have  the  following 
position  to  one  another : — 

On  both  Bides  the  bronchos  is  most  poaterior,  tiie  puhnonary 
Teing  moat  anterior,  and  the  pulmonary  artery  between  the  other 
two.  In  the  direction  from  above  down  the  position  on  the  ri^^ 
side  is,  bronchus,  pulmonary  arteiy,  and  pulmonary  veins  ;  but  on 
tlie  left  aide  tlie  bronchus  and  artery  have  changed  places,  con- 
sequently die  reladve  posidon  will  there  be,  artery,  bronchus,  and 
veins.  This  difierence  in  the  two  aides  may  be  accounted  for  by 
the  left  branch  of  the  air  tube  being  at  a  lower  level  than  the  right. 


THE  rXBICAEDlDM. 

Parian-  Tlie  bag  contuiiing  the  heart  ia  named  the  pericardium.    It  ia 

^'™"'  Mtuate  in  the  middle  of  the  thorax,  m  the  interval  between  the 

pleuTES  of  opposite  sides. 
■Otta  vea-        DUteelton.  Supposing  Uie  surface  of  the  pericardium  to  be  already 
neiiaiheiTL  Qiganed,  the  student  should  next  dissect  out  the  large  vessels  con- 
nected with  the  heart,  and  the  nerves. 
Fintiotta,       Tlie  large  artery  curving  to  the  left  above  tlie  heart  is  the  aorta, 
which  furnishes  three  trunks  to  die  hcnd  and  the  upper  limbs,  viz., 
innominate  to  tlie  right,  next  left  common  carotid,  and  left  subclavian. 
On  its  left  side  ties  the  pulmonary  artery, 
then  tnuo-        Above  the  arch  of  the  aorta  a  loi^  venous  trunk,  left  innominate, 
J^jo,  crosaca  over  tlie  three  before  said  arteries,  and  ends  by  uniting  on 

the  right  side  with  die   right  innominate  vein   in   the  upper  cava. 
Several  small  veins,  which  may  be  mistaken  for  nerves,  ascend  over 
••>»4  the  oorta,  and  enter  tliis  trunk.     Define  the  branches  of  this  van, 

'      and  especially  one  crossing  die  aortic  arch  towards  the  left  side, 
which  is  the  left  superior  intercostal  van. 
and  npper        The  largo  vein  by  the  side  of  the  aorta  w^hich  enters  the  top  of 
"""■  the  heart  is  the  upper  cava :  look  for  the  azygos  vein  opening  into 

it  behind. 
Sukmull         Seek  die  following  nerves  of  the  left  side  which  croas  the  arch 
I^MeW*"  "^  ****  aorta : — Tlie  nerve  most  to  the  left,  and  the  largest,  is  the 
•art*.  vagUB ;  the  next  largest  in  size  on  the  right  of  the  vagus  is  the 

phrenic.     Between  die  preceding  nerves,  and  close  to  the  coats  of 
the  artery,  are  die  two  following, — the  left  superficial  cardial  nerve 
of  the  BjTnpothetic,  and  the  cardiac  bronch  of  the  left  vagus ;  of 
tlie  two,  tlie  last  is  the  smaller,  and  on  the  right  of  the  other. 
Diwect  The  cardiac  nerves  from  the  left  vagus  and  sympathetic  are  to  be 

pltnuin  pursued  onwards  to  a  small  plexus  (superficial  cardiac)  in  the  con- 
^^''  cavity  of  the  aorta.  An  offaet  of  the  plexus  is  to  be  traced  down- 
wards between  the  pulmonary  artery  and  the  aorta  towards  the 
anterior  coronary  artery  of  the  heart ;  and  another  prolongation  is 
to  be  found  coming  forivards  from  the  deep  cardiac  to  the  superfidsl 
plexus  :  this  disaecdon  is  difBcult,  and  will  require  care. 
When  the  pericardium  is  afterwarda  opened  the  nerves  will  be 
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followed  on  the  heart.    Oftentimes  these  small  nerves  are  destroyed 
in  injecting  the  body. 

The  pericardium  is  larger  than  the  viscus  it  contains.    Somewhat  Perlcar- 
<x)nical  in  form,  the  wider  part  of  the  bag  is  turned  towards  the    *""' 
diaphragm,  and  the  narrower  part  upwards  to  the  large  vessels  of  fo^ 
the  heart. 

Occupying  the  interpleural  space,  it  is  situate  behind  the  sternum,  Position. 
and  projects  below  on  each  side  of  that  bone,  but  much  more  to- 
wards Uie  left  than  the  right  side.     Laterally  the  pericardium  is 
covered  by  the  pleura,  and  the  phrenic  nerve  and  vessels  lie  in 
contact  with  it.    Its  anterior  and  posterior  surfaces  correspond  with  Connec- 
the  objects  in  the  interpleural  space ;  and  on  the  anterior  aspect    ^"** 
the  bag  is  partly  covered  by  the  margins  of  the  lungs,  especially 
the  left. 

The  heart-case  consists  of  a  fibrous  structure,  which  is  lined  in-  Composi* 
temaUy  by  a  serous  membrane.  **°"- 

The  fibrous  part  surrounds  the  heart  entirely,  and  is  pierced  by  Fibrous  part 
the  different  vessels  of  that  organ  :  it  gives  prolongations  around  aheShs  to 
the  vessels,  and  the  strongest  of  these  sheaths  is  on  the  aorta.    Inf  e-  vessels. 
liorly  it  is  united  by  fibres  to  the  central  tendon  of  the  diaphragm.  ^Sj^^ 

This  membrane  is  thickest  at  the  upper  part,  and  is  formed  of ,.  -^-.g^ 
fibres  crossing  in  different   directions,  many  being  longitudinal.  tiii«. 
When  the  pericardium  has  been  cut  open,  the  serous  lining  will  be 
discernible. 

The  ierous  sac  lines  the  interior  of  the  fibrous  pericardium,  and  Serous 
18  reflected  over  the  surface  of  the  heart.    Like  other  serous  mem-  nbroaa,  ^ 
branes,  the  arachnoid  for  example,  it  has  a  parietal  and  a  visceral 
part.    After  lining  the  interior  of  the  fibrous  case,  to  which  it  gives  and  covers 
the  shining  appearance,  the  membrane  is  conducted  to  the  surface  ^^  **' 
of  the  heart  by  the  different  vessels.    As  it  is  reflected  on  the  aorta 
and  the  pulmonary  artery  it  contains  those  vessels  in  one  tube,  not  Peculiarities 
passing  between  their  contiguous  surfaces ;   and  at  the  posterior  jj^jjj  reflec- 
part  of  the  pericardium  it  forms  a  pouch  between  the  pulmonary 
veins  of  opposite  sides. 

In  front  of  the  root  of  tlie  left  lung  the  serous  layer  forms  a  Vestigial 
vertical  band,  the  vestigial  fold  of  the  pericardium  (Marshall),  which  ^°^^* 
includes  the  remains  of  the  left  innominate  vein  of  the  fetus.    On 
separating  the  pulmonary  artery  and  bronchus,  the  band  will  be 
better  seen. 

The  vessels  of  the  pericardimn  are  derived  from  the  aorta,  the  Vessels. 
internal  mammary,  tlie  bronchial,  the  cesophageal,  and  the  phrenic 
arteries. 

Nerves,  According  to  Luschka  the  pericardium  receives  nerves  Nerves. 
from  the  phrenic,  sympathetic,  and  right  vagus. 

THE  HEART  AND  ITS  LARGE  VESSELS. 

The  heart  is  a  hollow  muscular  viscus,  and  is  the  agent  in  the  The  heart 
propulmon  of  the  blood  through  the  body.  Lito  it,  as  the  centre  *■  ®  ^* 
o£  the  vascular  system,  veins  enter ;  and  from  it  the  arteries  issue. 
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the  mid  space  either  on  the  anterior  or  the  posterior  aspect,  but  is 
nearer  tbe  left  border  of  the  heart  in  front,  and  the  right  border 
behind;  so  that  most  of  tlie  anterior  surface  is  formed  by  the  light, 
and  the  greater  part  of  the  posterior  surface  by  the  left  ventricle. 

The  auricUs  are  two  (right  and  left)  and  receive  their  appellation  N^tar 
from  the  resemblance  of  the  appendices  to  the  dog's  ears  :  they  are  uoq  otum 

Fig.  88.* 


placed  ao  deeply  at  the  hnse  of  the  heart,  that  only  the  tip  of  the  V> 
right  one  comes  forwards  to  tbe  sternum.  The  auricles  ore  much  ^ 
thinner  than  tlie  ventricles, 

Tbe  venirielet  reach  unequal  distances  on  the  two  aspects  of  the  Ti 
heart : — thus  tlie  right  one  forms  the  thin  right  border  and  the  *^ 
gretiteT  part  of  the  anterior  surface  ;  but  the  left  enters  alone  into 
tbe  apex,  and  constructs  tlie  left  border,  and  most  of  the  posterior  * 
surface  of  the  liearL 

Diuectiim.  Before  opening  the  heart  the  coronary  arteries  are  to  D 
be  dissected  on  tbe  surface,  with  tlie  small  nerves  and  veins  that  ^ 
accompany  them.     Tlie  two  arteries  appear  on  the  sides  of  the  " 
pulmonary  artery,  and  occupy  the  grooves  on  the  surface  of  the 
heart,  where  they  are  surrounded  by  fat :  one  branches  over  the 
right,  and  the  other  over  the  left  eide.     With  the  anterior  artery  is 
a  pleiQSof  nerves,  wliich  is  to  be  followed  upwards  to  the  superficial 

*  Kagnun  iboving  the  pmition  of  the  heut  to  tbe  riln  and  rtemnm,  tba 
■oft  parts  tMong  remorcd  from  the  exterior  of  the  thoimx.  Tbe  edge  of  each 
Inng  U  ahawn  b;  a  dotted  line. 
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cardiac  plexus ;  and  with  the  remaining  artery  anotlier  plexus  is  to 
be  sought.  **• 

In  the  groove  at  the  back  of  the  heart  between  the  amidles  and 
Yentricles,  the  student  will  find  the  large  coronary  vein,  and  the 
dilated  coronary  sinus  in  which  it  ends  on  the  right :  the  last 
should  be  defined  and  followed  to  its  ending  in  the  right  auricle. 

The  coronary  arteries  are  two  small  vessels  which  are  so  named 
from  their  course  around  the  heart :  they  are  the  first  branches  of 
the  aorta.  One  is  distributed  mostly  on  the  right,  and  the  other  on 
the  left  side  of  the  heart. 

The  right  coronary  branch  appears  on  the  right  side  of  the  pul- 
monary artery,  and  is  directed  onwards  in  the  depression  between 
the  right  auricle  and  ventricle  to  end  in  the  left  half  of  the  heart 
on  the  posterior  aspect.  In  its  course  branches  are  distributed  up- 
wards and  downwards  to  the  right  half  of  the  viscus.  Two  of 
these  are  of  larger  size  than  the  rest : — one  runs  on  the  anterior 
aspect  of  the  right  ventricle  towards  the  free  margin;  the  other 
descends  on  the  back  of  the  heart  towards  the  apex,  along  the 
septum  between  the  ventricles. 

The  left  coronary  branch  is  inclined  behind  the  pulmonary  artery 
to  the  left  side  of  that  vessel,  and  in  the  groove  between  the  left 
auricle  and  ventricle  to  the  back  of  the  same  side  of  the  heart. 
Like  the  preceding  artery,  it  furnishes  offsets  to  the  substance  of 
the  auricle  and  ventricle  of  its  side  :  the  largest  of  these  descends 
in  the  anterior  sulcus  over  the  septum  ventriculorum  towards  the 
apex. 

The  veins  of  the  substance  of  the  heart  (cardiac)  are  not  the  samo 
in  number,  nor  have  they  the  same  arrangement  as  the  arteries. 
There  may  be  said  to  be  three  sets,  but  for  tlie  most  part  they  are 
collected  into  one  large  trunk,  the  coronary  sinus,  which  opens  into 
the  right  auricle. 

The  coronary  sinus  (fig.  99,  *)  will  be  seen  on  raising  the  heart 
to  be  placed  in  the  sulcus  between  the  left  auricle  and  ventricle. 
About  an  inch  usually  in  extent,  it  is  jomed  at  the  one  end  by  the 
great  coronary  vein  (^)  ;  and  at  the  other  it  opens  into  the  right 
auricle.  It  is  crossed  by  the  muscular  fibres  of  the  left  auricle. 
Inferiorly  and  at  its  right  end  it  receives  some  branches  from  the 
back  of  the  ventricles  (^  and  f) ;  and  nearly  at  its  left  extremity 
another  vein  ('), — the  oblique  vein  (Marshall),  which  ascends  along 
the  back  of  the  left  auricle. 

On  slitting  the  sinus  with  a  scissors  the  openings  of  its  different 
veins  will  be  seen  to  be  guarded  with  valves,  with  the  exception  of 
the  oblique  vein ;  and  at  its  right  end  is  the  large  Thebesian  valve 
of  the  right  auricle. 

The  great  cardiac  or  coronary  vein  begins  in  front  near  the  apex 
of  the  heart,  in  the  substance  of  the  ventricles.  The  vessel  turns 
to  the  posterior  surface  in  the  sulcus  between  the  left  auricle  and 
ventricle,  and  opens  into  the  coronary  sinus  (fig.  99,  *).  It  receives 
collateral  branches  in  its  course,  and  its  ending  in  the  sinus  is 
marked  by  two  valves. 


NEBTES  OF  BBABT  SUBSTANCE. 

Aiit0lDr  and  po»terior  cardiac  veint.    Some  gmall  veins  on  tlie  Hi 
antertcr'part  of  the  right  ventricle  open  BepaTBitely,  by  one  or  more 
tmnkB,  into  the  lower  pait  of  the  right  auricle.    Similar  small  veins 
exist  over  the  back  of  the  ventricles  ;  and  one,  larger  than  the  rest, 
lies  over  the  septum  ventriculonim :  tliey  enter  the  coronary  sinus  ^ 
by  separate  valved  openmgs.  vi 

SBtaUett  cardiar.  A  thin!  set  of  veins  (venro  minima)  lie  in  the  Sj 
oabatance  of  the  heart,  and  are  noticed  in  the  description  of  the  " 
right  auricle. 

Cardiac  nfrvei.  The  nerves  for  the  supply  of  the  heart  are  derived  o 
from  a  large  pleins  (cardiac)  around  the  roots  of  the  aorta,  and 
pulmonary  artery.  Part  of 
this  pleiuH  is  Biiperficial  to 
the  pnlmonary  artery,  and 
put  beneat}i ;  and  nii  off- 
set is  sent  from  each  with 
a  coronary  art*rj'.  Only 
the  superficial  part  of  the 
plexus  can  now  W  seen. 

The  mprrficial  earrliar 
jphxu»  is  placed  below  the 
arch  of  the  aorta,  and  by 
the  side  of  the  ductus  nric- 
rioans.  Tlie  nerves  joining 
it  are  the  left  superficial 
cardiac  of  the  sympathetic, 
the  lower  cardiac  of  the 
left  vagus  (p.  35.^),  and  a 
connderable  bundle  from 
the  deep  cardiac  plexus.  A 
wnall  ganglion  is  some- 
time* Been  in  tlie  plcius, 
Inferiorty  it  sends  off 
nerves  on  the  right  coro- 
nary artery  to  the  heart.  A  few  fllaments  pass 
of  the  pulmonary  artery  to  the  left  lung. 

The  right  eoronartj  ntrvu  pass  from  the  pleius  to  the  right  coronary  Anterior 
artery,  and  receive  near  the  heart  a  commnnicating  offset  from  the  |,ieiii», 
deep  cardiac  plexus. 

Tlie  left  coronary  aerva  are  derived,  as  will  be  subsequently  seen,  jwrterior 
from  the  deep  cardiac  plexus,  and  accompany  the  left  coronary  artery  J""^ 
to  the  heart. 

At  first  the  nerves  Bmronnd  the  arteries,  but  they  soon  leave  the  mdincln 
veMels,  and  becoming  smaller  by  subdivision,  are  lost  in  the  muscular 
inibatance  of  the  ventricles.    On  and  in  the  substance  of  the  heart 
the  nerves  are  marked  by  small  ganglia. 

*  Back  of  the  bout  with  the  coranaiy  uniu  and  its  Teiiu.  (ManhalL) 
a.  Ki^t  aoriele.  a.  Left  uuiele,  vith  Uie  anriciila,  c.  I.  Conmaiy  liiina. 
2.  ObUqne  vein.  3.  Vein  from  the  ri^ht  nde  of  the  hMrt.  i.  Left  or  fiMt 
cardiac  vna.     ft  Tdiu  jaimns  the  nnni  from  the  buk  of  the  rentcidea. 
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Fouroavi-        The  CAVITIES  OF  THE  HEART  may  be  examined  in  the  order  in 
hSxt     *    which  the  current  of  the  blood  passes  through  thei%  viz.  right 

auricle  and  ventricle,  and  left  auricle  and  ventricle. 
DiBsection  DtssecHon,  In  the  examination  of  its  cavities  the  heart  is  not  to> 
Jjjjjgj^'**^  be  removed  from  the  body.  To  open  the  right  auricle,  an  incision 
may  be  made  in  it  near  the  right  or  free  border,  and  from  the 
superior  cava  nearly  to  the  inferior  cava ;  from  the  centre  of  that 
incision  the  knife  is  to  be  carried  across  the  anterior  wall  to  the 
auricula.  By  means  of  those  cuts  an  opening  will  be  made  of 
sufficient  size  ;  and  on  removing  the  coagulated  blood,  and  raising 
the  flaps  with  hooks  or  pieces  of  string,  the  cavity  may  be  exa- 
mined. 

The  CAVITY  OF  THE  RIGHT  AURICLE  (fig.  100)  is  of  an  irreg^ar 
form,^  though  when  seen  from  the  right  side,  with  the  flaps  held 
up,  it  has  somewhat  the  appearance  of  a  cone,  with  the  base  to  the 
right  and  the  apex  below  and  to  the  left. 

The  base  or  wider  part  of  the  cavity  is  turned  towards  the  right 
side,  and  at  its  extremities  are  the  openings  of  the  superior  and  in- 
ferior cava9.  Between  those  vessels  the  cavity  projects  a  little,  and 
presents  a  slight  elevation  in  some  bodies  (tubercle  of  Lower).  The 
apex  is  prolonged  downwards  towards  the  junction  of  the  auricle 
with  the  ventricle,  and  in  it  is  the  opening  into  the  right  ventricular 
cavity. 

The  anterior  vxill  is  thin  and  loose.     Near  its  upper  part  is  an 
opening  leading  into  the  pouch  of  the  appendix  or  auricula  (h)y 
which  will  admit  the  tip  of  the  little  finger.    Around  and  in  the 
interior  of  the  appendix,  are  fleshy  bands,  named  musculi  pectinati, 
which  run  mostly  in  a  transverse  direction,  and  form  a  network 
that  contrasts  with  the  general  smoothness  of  the  auricle. 
The  posterior  tcall  corresponds  for  the  most  part  with  the  septum 
marked  by    between  the  auricles,  in  consequence  of  the  position  of  the  heart, 
fosaa  oYaliB.  Qn  Jt,  close  to  the  inferior  cava,  is  a  large  oval  depression,  the  fossa 
ovalis  (c?),  which  is  the  remains  of  an  opening  between  the  auricles 
in  the  fetus.    Inferiorly  it  merges  into  the  lower  cava.    A  thin 
semi-transparent  structure  forms  the  bottom  of  the  fossa  ;  and  there 
is  oftentimes  a  small  oblique  aperture  at  its  upper  part.    Aroimd 
the  upper  three-fourths  of  that  hollow  is  an   elevated   band  of 
muscular  fibre,  called  annulus  seu  isthmus  Vieussenii,  which  is  most 
prominent  above  and  on  the  left  side,  and  gradually  subsides  in- 
feriorly. 
Apertures  of     Altogether  at  the  lower  part  of  the  posterior  wall  is  the  aperture 
of  the  coronary  sinus  (e).     Other  small  apertures  are  scattered  over 
this  surface  : — some  lead  only  into  depressions  ;  but  others  are  the 
and  smallest  mouths  of  veins  of  the  substance  of  the  heart  (vena?  cordis  minima)), 

and  are  named  foramina  Thebesii  (/). 
Situation  of      The  chief  apertures  in  the  auricle  are  those  of  the  two  cavae^ 
coronary'  sinus,  and  ventricle.    The  opening  of  the  superior  cava  (a), 

*  The  term  cavity  of  the  auricle  has  been  sometimes  applied  to  the 
appendix,  and  the  term  sinus  venoeus  to  the  rest  of  the  space  here  named 
aoride. 
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Is  in  th6  front  and  top  of  the  auricle,  and  its  direction  is  forwards. 

The  inferior  cava  (6)  enters  the  back  part  of  the  cavity  near  the 

septum,  and  is  directed  backwards  to  the  fossa  ovalis  (d).    The  of  anriciUo. 

auriculo-ventricular  opening  (e)  is  the  largest  of  all,  and  is  situate  ^ni^, 

at  the  lowest  part  of  the  cavity.    Between  this  and  the  septum  is  of  coTonaiy 

placed    the   opening   of 

the    coronary   sinus  (e)  ^ifr  1^* 

which  is  about  as  large 

as  a  tiyrkey-quill. 

All  the  large  vessels, 
except  the  superior  cava, 
have  some  kind  of  valve. 
In  front  of  the  inferior 
cava  is  a  thin  fold  of 
the  lining  membrane  of 
the  cavity,  the  Eusta- 
chian valve,  which  is  only 
a  remnant  of  a  much 
larger  structure  in  the 
ietuB.  This  valve  in  its 
perfect  state  is  semi- 
lonar  in  form,  with  its 
convex  margin  attached 
to  the  anterior  wall  of 
the  vein,  and  the  other 
free  in  the  cavity  of  the 
auricle.  It  is  wider  than 
the  vein  opening,  and  its 
tnufaoes  are  directed  for- 
wards and  backwards  :  its  free  margin  is  often  reticular.  The  aper-  one  to  coro- 
tnre  of  the  coronary  sinus  is  closed  by  a  thin  fold  of  the  lining  '**'^  ' 
membrane — valve  of  Thebesius.  The  auriculo- ventricular  opening  and  to 
will  be  seen,  in  examining  tlio  right  ventricle,  to  be  provided  with  ventricular 
valves,  which  prevent  blood  running  back  into  the  auricular  cavity,  opening- 

In  the  adult  there  is  but  one  current  of  blood  in  the  right  auricle  ^,^J*i^ 
towards  the  ventricle.    But  in  the  fetus  there  are  two  streams  in  auricle  in 
the  cavity ;  one  of  pure,  and  the  other  of  impure  blood,  which  cross       ^ 
one  anoUier  in  early  life,  but  become  more  commingled  as  birth  p^tus. 
approaches.    The  placental  or  pure  blood  entering  by  the  inferior 
cava,  is  directed  by  the  Eustachian  valve  chiefly  into  the  left  auricle, 
through  the  foramen  ovale  in  the  septum ;  whilst  the  current  of  sys- 
temic or  impure  blood,  coming  in  by  the  superior  cava,  flows  down- 
wards in  front  of  the  other  to  the  right  ventricle. 

Disteeiion.  To  see  the  cavity  of  the  right  ventricle,  tlie  student  To  open 
should  pierce  it  with  the  scalpel  below  the  opening  from  the  auricle,  ventricle. 
and  cut  out  inferiorly  near  the  apex  of  the  heart  without  injuring 


of  the  two  cavities  of  the  right  side  of  the  heart,  a.  Upper  cava. 
h.  Lower  cava.  c.  Eight  aoriculo-ventricular  opening,  d.  Fosm  oinalis.  e. 
Opening  of  the  coronary  sinus.  /.  Foramina  Thebesii,  the  openings  of  veins. 
g.  Apertmw  of  the  pulmonary  artery,     h,  Anricular  appendix. 
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tbe  septum  ventriculomin.  A  flap  ia  tlins  formed,  like  the  lett«' 
V,  of  tlie  anterior  part  of  the  ventjicle.  In  the  examination  of  the 
cavitj  of  the  right  ventricle,  both  the  flap  and  tlie  apex  of  the  heart 
should  be  ruwd  with  hooks  or  string,  bo  that  the  space  may  be 
looked  mto  from  below. 
CsTltjof  The  CAVITY  OF  THE  RiQHT  VBNTRICLE  (fig.  108^18  triangular  in 

"^trlcl*  form,  and  has  the  base  turned  upwards  to  the  auricle  of  the  same 
mde.  On  a  cross  section  the  cavity  would  appear  semilunar  in 
shape,  witli  tlie  septum  between  the  ventricles  convex  towurds  the 

Apei.  The  apex  of  the  cavity  reaches  the  right  border  _o£  the  heart  at  a 

Bua  indlu  short  distance  from  the  tip.  The  base  of  the  ventricle  is  sloped, 
and  is  perforated  by  two  apertures  ;  one  of  these,  on  the  right, 
leading  into  the  auricle,  is  the  right  auriculo- ventricular  opening  (e) ; 
the  other  on  the  left,  and  much  higher,  is  the  mouth  of  the  pul- 
monary artery  (jj),  Tlie  part  of  the  cavity  communicating  with. the 
pulmonary  artery  is  funnel -shaped,  and  in  named  infundibulum  or 


Anterior  The  anterior  tcali,  or  tlie  loose  part  of  the  ventricle,  is  compara* 

lively  thin,  and  fonns  most  n£  the  anterior  surface  of  the  ventricular 

poitarlor       portion  of  the  licarl.     The  posterior  initll  corresponds  with  the  sep- 

""^  turn  between  tlie  ventricles,  and  is  much  tliicker. 

Interior  of        Over  the  greater  part  of  the  cavitj'  the  surface  is  irregular,  and 

i^nneven :    >"  marked  by  projecting  fleshy  bands  of  muscular  fibres,  the  colutnmz 

eamtas ;  but  near  the   aperture  of  the  pulmonary  artery  tlie  wall 

°° 'th''"*     becomes  smooth.    Tlie  fleshy  columns  are  of  various  sizes,  and  of 

HUof         three  different  kinds.    Some  fonu  merely  a  pronuiience  in  the  ven- 

J^Sin.       tricle,  as  on  the  septum.    Others  are  attached  at  each  end,  but  free 

in  the  middle  (trabecule  caniere).   And  a  third  set,  which  are  fewer 

in  number  and  much  tlie  largest,  project  into  the  cavity,  and  form 

rounded  bundles,  named  mu*cuU  papiUaret ;  these  give  attachment 

by  their  free  ends  to  the  little  tendinous  cords  of  the  valve  of  the 

auricnio-ventricular  opening. 

^Bnlag  The  attriculo^'entricalar  orifice  (c)  is  situate  in  tlie  base  of  Ibe 

■u^ie;"       ventricle,  and  is  opposite  the  centre  of  the  sternum,  between  the 

third  costal  cartilagOEt.    It  is  slightly  larger  than  the  corresponding 

portion;      aperture  of  the  left  side  of  the  heart.     It  is  oval  from  ude  to  aide, 

^""*a*       jiig  shape  being  maintained  by  a  strong  fibrous  band  around  it;  umI 

it  measures  one  inch  and  a  quarter  in  diameter. 

tagiBTdtd         Prolonged  from  the  circumference  of  the  opening  is  a  thin  mem- 

c^^ild     '     branous  valve,  wliich  projects  into  the  cavity  of  tlie  ventricle.   Near 

viive:  itg  attachment  to  the  heart  the  valve  is  undivided,  but  it  preaenta 

three  chief  points  at  its  lower  margin,  and  is  named  Irientpid;  to 

the  lower  margin  are  attached  small  tendinous  cords  (chords  ten- 

dineee),  which  unite  it  to  the  muscular  bundles  of  tlie  ventricle.    Its 

three  slips  or  tongues  are  thus  placed : — one  tonches  tlie  front  of 

the  pitHs.     tijB  veDtricIe  ;  another  is  in   contact  with  the  posterior  wall ;  and 

the  remaining  slip,  the   largest  and  most  moveable,  ia  interposed 

between  the  apertures  into  the  auricle  and  pulmonary  artery, 

Tlie  tricutpid  vaiee  ia  conatnicted  by  the  lining  membrane  of  tfaa 
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heart,  which  encloses  fibrous  tissue.  The  central  part  of  each  tongue 
iff  strong,  whilst  the  edges  are  thin  and  notched ;  and  between  the 
primary  pieoi^  there  are  sometimes  secondary  points  (Ktbrschner). 

The  chorda  tendmecB  which  keep  the  valve  in  position  ascend  attachment 
from  the  musculi  papillares  into  the  intervals  between  the  pieces  ^qs  cords. 
of  the  valve,  and.  are  connected  with  both.^    They  end  on  the 
sniface  of  the  valve  turned  away  from  the  opening ;— some  reaching 
the  attached  upper  margin ;  others  entering  the  central  thickened 
part,  and  the  thin  edge  and  point  of  the  tongue. 

As  tl|0  blood  enters  the  cavity  the  valve  is  raised  so  as  to  close  its  use. 
the  opening  into  the  auricle ;  and  its  protrusion  into  the  other  cavity 
during  the  contraction  of  the  ventricle  is  arrested  by  the  small 
tendinous  cords.    The  valve  participates  in  the  production  of  the 
first  sound  of  the  heart. 

The  mouth  of  the  pulmonary  artery  (g)  will  be  seen  when  the  Mouth  of 
incision  in  the  anterior  wall  of  the  ventricle  is  prolonged  into  it.  Ltery ; 
Bomid  in  shape,  it  is  situate  on  the  left  of  the  opening  into  the  P<»*^<«  •* 
auricle,  and  is  opposite  the  inner  end  of  the  second  intercostal 
space  of  the  left  side.    Its  diameter  is  rather  less  than  an  inch. 
Into  it  the  funnel-shaped  part  of  the  right  ventricle  is  prolonged,  J^  three 
and  in  its  interior  are  three  semilunar  or  sigmoid  valves. 

Semilunar  valves.  Each  valve  is  attached  to  the  side  of  the  vessel  their  attsch- 
by  its  convex  border ;   and  is  free  by  the  opposite  edge,  in  which 
there  is  a  slightly  thickened  nodule — the  corpus  Arantii.    In  the 
wall  of  the  artery  opposite  each  valve  is  a  slight  hollow,  the  9mu8 
of  VaUalva,  which  is  better  marked  in  the  aorta. 

The  valves  resemble  the  tricuspid  in  structure,  for  they  are  formed  Stroctara  of 
of  fibrous  tissue  with  a  covering  of  the  lining  membrane.  In  each  ySwcb, 
valve  the  fibres  have  this  arrangement :  there  is  one  band  along  the 
attached  margin  ;  a  second  along  the  free  edge,  which  is  connected 
with  the  projecting  nodule ;  and  a  third  set  of  fibres  is  directed  from 
the  nodnle  across  the  valve,  so  as  to  leave  a  semilunar  interval  on 
each  side  near  the  free  edge,  which  has  been  named  lunula. 

The  Qse  of  the  valves  is  obvious,  viz.  to  give  free  passage  to  fluid  Their  use. 
in  one  direction,  and  to  prevent  its  return.  Whilst  the  blood  is 
entering  the  artery  the  valves  are  placed  against  the  wall ;  but 
when  the  elasticity  of  the  vessel  acts  on  the  contained  blood  the 
valves  are  thrown  towards  the  centre  of  the  vessel,  and  arrest  the 
flow  of  the  fluid  into  the  ventricle.  They  are  concerned  also  in 
giving  rise  to  the  second  sound  of  the  heart. 

I>i$$eeiion.  To  open  the  cavity  of  the  left  auricle  the  apex  of  the  "^^^J"  *•* 
heart  is  to  be  nused,  and  a  cut  is  to  be  made  across  the  posterior 
surface  of  the  auricle  from  the  right  to  the  left  pulmonary  veins. 
Another  short  incision  should  be  made  downwards  at  right  angles 
to  the  first.  The  apex  of  the  heart  must  necessarily  be  raised 
dining  the  examination  of  the  cavity. 

*  Tlw  papillaiy  muscles  are  collected  into  two  principal  groups,  whoia  ten- 
dons'enter  the  interral  on  each  side  of  the  anterior  tongue  of  the  valTe.  In 
the  intemd  between  the  left  and  posterior  segments  of  the  yalye  the  tendinous 
oofds  axe  very  small|  and  are  connected  with  the  septum  yentriculomm. 
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fliutpeoi  Tho  CAVrry  of  thb  left  aobicli  (fig.  101)  ia  smaller  than  that 

^JiJ^'^of  the  right  ride,    IireguUrlf  conical  in  shape,  the  wider  part  is 

tainied  towards  the  spinal  column,  and  receives  tbe  pahnonary 

Tons ;  and  tbe  narrowed  part  (I)  opens  in£eriorl}  into  the  left 

ventricle. 

On  utsrioi      On  the  left  aide  towards  the  upper  part,  is  the  aperture  of  the 

■micniL       ponch  of  the  auricula  (m),  which  ia  nairower  than  that  in  the  right 

autkle.     In  the  interior  of  the  pouch, 

OS  well  as  around  the  entrance,  am 

fleshy  fibres  (musculi  pectinad)  which 

resemble   those    before   seen   in    the 

other  auricle. 

On  the  part  of  the  wall  correspond- 
ing with  the  septum  anriculaium,  is 
a  superficial  fossa  (fig.  101,  o),  the 
remains  of  tbe  oval  aperture  through 
that  partition  ;  this  is  bounded  below 
by  a  projecting  ridge,  concave  up- 
wards, which  is  the  edge  of  the 
structure  or  valve  that  closed  the 
opening  in  tlie  fetus.  This  impres- 
sion in  the  left  nuriclc  is  above  the 
fossa  ovalis  in  tlie  light  cavity,  be- 
ciiuse  tbo  ajiortm'e  between  the  two 
in  the  futiis  is  an  oblique  canal 
tlirotigii  tlie  septum. 

Tbe  apertures   in   tliis   auricle   arc 

those  of  tbe  four  pulmonaiy   veine, 

two  on  each  side,  together  udth  the 

opening  of  communication  witli  the 

left  ventricle.     The  moutlis  of  each  pair  of  pulmonary  veins  are 

cloae  to  one  another  ;  those  from  the  right  lung  (>)  open  into  the 

extreme  right  of  the  auricle  near  the  septum,  and  those  &om  the 

left  lung  (A)  enter  the  opposite  part  of  the  cavity,  near  the  auricols. 

The  pulmonary  veins  are  not  provided  witJi  valves.    The  aperture 

into  the  ventricle  (J)  will  be  subsequently  seen  to  have  a  Isige  and 

complicated  valvo  to  guard  it,  as  on  the  right  side. 

In  the  adult  the  blood  enters  this  cavity  from  the  Innga  by  tlie 
pnlmonaiy  veins,  and  passes  to  the  left  ventricle  by  the  large  inferior 
opening  between  the  two.  In  the  fetus  the  lungs  are  impervious 
to  tlie  air  and  the  mass  of  the  circulating  fluid  ;  and  the  left  anricle 
receives  its  pure  blood  at  once  from  the  right  auricle  through  the 
aperture  in  tbe  septum  (foramen  ovale). 

Diuectum.  The  left  ventricle  may  be  opened  by  an  indtdoo  along 
both  the  anterior  and  the  posterior  surface,  near  the  septum  ;  tlieae 
are  to  be  joined  at  the  apex,  but  arc  not  to  be  extended  upwards 


*  DingTua  of  the  two  eatiti 
ina>iu7  veins,  i.  Kigbt  polmi 
t.  lieft  aaricolo-TSatriciiJAr  op 
(tf  the  aorta. 


if  the  left  side  of  ths  heart.  £.  Left  pal- 
T  Telas.  a.  Remaiiu  of  ths  foiameo  oiak. 
ig.     fit.  Anrieukr  appsndii.     n,  Apertaie 
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80  as  to  reach  tlie  auricle.    On  raising  the  triangular  flap  the  interior 
of  the  cavity  will  be  visible. 

The  CAVITY  OP  THE  LEFT  VENTRICLE  (fig.  101)  is  longer,  and  more  Form  of  left 
conical  in  shape  tlian  that  of  the  opposite  ventricle  ;  and  is  oval  or  ^«^*^^- 
almost  circular,  on  a  transverse  section. 

The  apex  of  the  cavity  reaches  the  apex  of  the  heart    The  Jxue  Apex. 
is  tamed  towards  the  auricle,  and  is  not  sloped  like  that  of  the  Base  with  its 
right  ventricle ;  in  it  are  the  openings  into  the  aorta  (n)  and  the  ^'P*^*"^"- 
left  auricle  (/). 

The  toaUs  of  this  ventricle  are  thickest,  and  the  anterior  boundary  Walls. 
is  formed  by  the  septum  ventriculorum. 

Its  9urfaM  is  irregular,  like  tliat  of  the  right  ventricle,  in  con-  inner  «ur- 
eeqaence  of  the  projections  of  the  fleshy  columns,  or  came®  column® ;  fletihy 
but  near  the  great  artery  (aorta)  the  surface  is  smoother.     There  col»"nM, 
are  three  sets  of  fleshy  columns  in  this  as  in  the  right  ventricle. 
But  the  set  (musculi  papillares),  which  project  into  tlie  cavity,  and  and  lome 
receive  the  small  tendinous  tlireads  of  the  valve,  are  the  most  marked :  ^^^  ^^* 
these  are  arranged  cliiefly  in  two  large  bundles,  and  spring  from  the 
anterior  and  posterior  walls  of  the  cavity. 

The  aperture  into  the  Uft  auricle  (I)  (auriculo-ventricular)  is  placed  L«ft  anri- 
beneath  the  orifice  of  tlie  aorta,  but  close  to  it,  only  a  thin  fibrous  cnlaraper-' 
band  intervening  between  the  two.    It  is  rather  smaller  than  the  *^"®* 
corresponding  aperture  of  the  right  side,  being  somewhat  more  than  JJjJ™  *"* 
an  inch  in  diameter,  and  is  longest  in  the  transverse  direction. 
Placed)  as  before  said,  beneath  the  aortic  aperture,  it  extends  also  Podtion. 
to  the  right,  so  as  to  lie  beneath  the  left  extremity  of  the  right 
auriculo-ventricular  opening.    ,It  is  furnished  with  a  membranous  Jt  ha«  a 
valve  (mitral)  which  projects  into  the  ventricle. 

The  mitral  valve  is  stronger  and  of  greater  length  than  the  tri-  JJj*4 
cugpid,  and  has  also  firmer  and  more  tendinous  cords  :  it  takes  its 
name  from  a  fancied  resemblance  to  a  mitre.  Attached  to  a  fibrous 
ring  around  the  apertiure,  as  well  as  to  the  aortic  fibrous  ring,  it  is 
divided  below  by  a  notch  on  each  side  into  two  pieces.  Its  seg-  segments, 
ments  lie  one  before  another,  with  their  edges  directed  to  the  sides, 
and  their  surfaces  towards  tlie  front  and  back  of  the  cavity.  The 
anterior  tongue  of  the  valve  intervenes  between  the  auricular  and 
aortic  openings,  and  is  larger  and  looser  than  the  posterior  segment. 

The  mitral  resembles  the  tricuspid  valve  in  its  structure  and  office  «tnicture. 
Its  segments  consist  of  thicker  and  thinner  parts ;  and  in  the  notches 
at  the  sides  there  are  also  secondary  pieces  between  the  two  primary 
segments.  The  tendinous  cords  ascend  to  be  attached  to  the  valve  attachment 
in  the  notches  between  the  tongues ;  and  they  end  on  the  segments 
in  the  same  way  as  in  the  tricuspid  valve.  Each  of  the  large  papil- 
lary muscles  acts  on  both  portions  of  the  valve. 

When  the  blood  enters  the  cavity,  the  pieces  of  the  valve  are  Use. 
raised  as  on  the  right  side,  and  meet  to  close  the  passage  into  the 
left  auricle.     In  combination  with  the  tricuspid  it  assists  in  pro- 
ducing the  first  sound  of  the  heart. 

The  opening  of  the  aorta^  anterior  to  that  of  the  auricle,  is  next  Aortic  open- 
the  septum  of  the  ventricles.    Its  aperture  is  round,  and  rather 
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position  and  smaller  than  that  of  the  pulmonaiy  arteiy,  and  measures  about 
"*™-  three  quarters  of  an  inch  m  diameter.     It  is  situate  opposite  the 

inner  end  of  the  third  left  intercostal  space. 

In  its  interior  are  three  eemihmar  or  sigmoid  tfalveSy  which  are 
larger  and  stronger  than  the  corresponding  parts  in  the  pulmonary 
aiteiy,  but  have  a  like  structure  aiid  attaclmient.  The  projection 
in  the  centre  of  each  valve,  viz.  the  corpus  Arantii,  is  better  marked. 
Opposite  each  valve  the  coat  of  the  aorta  b  bulged  as  in  the  pul- 
monary artery,  though  in  a  greater  degree,  and  presents  a  little 
hollow  on  the  inner  side,  named  ginus  of  Valsalva.  The  apertures 
of  the  coronary  arteries  are  placed  behind  two  of  the  valves. 

like  the  valves  in  the  pulmonary  artery  these  meet  in  the  middle 
line  to  stop  the  blood  passing  back  into  the  ventricle,  and  combine 
with  them  in  causing  the  second  sound  of  the  heart. 

Position  of  the  ventricular  apertures.  Two  openings  have  been 
seen  in  each  ventricle, — one  of  the  auricle  of  its  own  side  of  the 
heart,  and  one  of  an  arteiy. 

The  apertures  of  the  arteries  (aorta  and  pulmonary)  are  nearest 
the  septum ;  and  as  the  two  vessels  were  originally  formed  from 
one  tube,  they  are  close  together,  but  the  pulmonary  artery  is  the 
more  anterior  of  the  two.  The  apertiu-e  of  communication  with 
each  auricle  is  nearer  the  circumference  of  the  heart,  and  is  posterior 
to  the  artery  issuing  from  the  fore  part  of  the  ventricle. 

The  position  of  the  openings  to  one  another  from  before  backwards 
has  been  before  referred  to; — viz.,  the  right  is  partly  before  tlie 
left  auriculo- ventricular ;  and  the  opening  of  the  pulmonary  artery 
is  anterior  to  that  of  the  aorta,  and  rather  higher  than  it. 

Stbucture.  The  heart  is  composed  of  strata  of  muscular  fibres^ 
and  of  certain  fibrous  rings  with  a  fibro-cartilage. 

The  structure  may  be  studied  in  the  heart  of  the  sheep  or  ox,  in 
which  the  fibres  have  been  hardened  and  the  connective  tissue  des- 
troyed by  boiling,  so  as  to  allow  of  the  fibres  being  separated.  The 
description  of  the  structure  of  the  heart  may  be  omitted  by  the 
student  till  a  suitable  preparation  of  the  fibres  can  be  made. 

The  fibrous  structure  forms  rings  around  tlie  auriculo-ventricular 

and  arterial  orifices,  and  is  prolonged  into  tlie  valves  connected  with 

Hiose  openings. 

fonn  rings        Tlie  auriculo-ventricular  rings  give  attachment  to  the  framework 

JJJJjJ^^'  of  fibrous  tissue  in  the  tricuspid   and  mitral)  valves.     They  are 

cular  distinct  from  the  bands  encircling  the  mouths  of  the  arteries,  except 

at  the  front  of  the  left  auriculo-ventricular  opening,  where  the 

auricular  and  arterial  circles  blend. 

An  arterial  ring  surrounds  each  large  artery  (aorta  and  pulmonaiy)^ 

fixing  those  vessels,  and  giving  attachment  to  some  muscular  fibres. 

It  is  a  circular  band,  with  three  notches  in  the  margin  towards  the 

th  ^  ****    arteiy  ;  these  are  filled  by  corresponding  projections  of  the  artery, 

vaiv!S!°^     j^j  ^^^  attachment  internally  to  the  sigmoid  valves  along  their 

semilunar  edges, 
coat  ofS*       The  artery  is  connected  with  the  band  of  fibrous  tissue  in  the 
arteiy  are     following  manner  : — Its  middle  coat  presents  three  projections, 
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wludi  are  lecdved  into  the  notches  of  the  fibrous  ring,  being  joined 
thereto  by  fibrons  tissue ;  and  tho  junction  bctweeo  the  two  is 
strengthened  externally  by  the  outer  arterial  coat  and  tlie  peti- 
cudium,  and  internally  by  tlie  endocardium. 

Behind  the  aortic  aperture,  between  it  and  the  auricnlo-ventricnlar  nivMarti- 
orifices,  Ib  a  jweee  ot  fibro-cartiUigt,  with  which  the  fibrous  rings  are  '**'■ 

Tbo   muicajar  fibre*  belong   to    the   invotuntaiy  cliaa,   though  Uiueubr 
marked  with  transveree  striw,  and  form  concentric  layers,  which  uti„»rt. 
enclose  the  cardiac  cavities.    In  the  auricles  the  fibres  ore  separate 
ftom  those  in  tho  ventricles. 

In  the  vxdl  of  the  auricleg  tho  fibres  are  mostly  transverse  (fig.  Dlspodtion 
t  tho  lower  part,  though  they  form  I,'JiJ£i^ 
B  of  the  fibres  dip  into  the  septum 


Fig.  102.« 


102,  a),  and  are  best  marked  a 
there  but  a  thin  layer  ;  and  » 
between  the  auricular  cavities. 
Beodes  tliis  set  there  are  an- 
nular fibres  around  the  append- 
ages of  the  auriclea,  and  tlie 
endings  of  the  different  veins. 
Lastly  a  few  oblique  fibres  (r. 
and  €[)  pass  upwards  over  tlie 
SDricles  botli  in  front  and 
behind. 

Direction.  Tlie  auricles  hav- 
ing been  leamt,  separate  tlieni 
from  the  ventricles  by  dividing 
the  fibrous  auriculo- ventricular 
rings.  Next  clean  tlie  fleshy 
fibres  of  the  ventricles  by 
removing  all  the  fat  from  the 
base  of  the  heart  around  the 
two  arteries  (aorta  and  pul- 
monary), and  from  ttie  ante- 
rior and  posterior  surfaces.  -, .-' 

Before  cutting  into  the  heart 
let  the  student  note  that  the  anterior  aurface  is  to  be  recognised  by 
tlte  fibres  turning  In  at  tlie  septimi,  with  the  exception  of  a  small 
band  above  about  half  tin  inch  wide ;  and  that  at  the  poaterior 
aspect  the  fibres  are  continued  from  the  left  to  the  right  ventricle 
acroM  tlie  septum.     Separate   partly  the  ventricles  in  front  along  PuUy 
the  septum  by  dividing  the  hand  near  the  base,  and   sinking  the  ^^^^ 
knife  for  about  an  ineh   into   the  groove  between  them.     Disjoin 
then  the  aorta  and  pulmonary  artery  along  the  middle  line,  so  as  to 
leave  one  attached  to  each  ventricle  as  in  fig.  103. 

To  show  the  laminar  composition  of  the  left  ventricle  divide  its  Tmhow 


II  fibnl  of  the  auricles.  /.  Iufsrior  csTa,  and  e,  superior  cava  of 
it  auricle,  g.  Bight,  uid  h,  left  palmonary  itian  of  the  l«ft  auricle. 
■rene  fibna  of  the  right,  and  b,  tnunreiw  Ghm  of  the  left  anricle, 
sniaring  tho  Mptnin  anricnlanini.  e,  Obliqne  fibres  of  the  left,  aad  d,  ot  the 
fi^d  snticte.     AmmiT  libraa  ■utDimd  the  aurienlee  and  the  veiaa. 
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fibres  in  front  longitudinally  near  the  Beptnm,  Bad  transreraely 
about  lialf  an  incli  below  the  left  auricalo-ventriculitr  opening  ;  but 
the  cut  is  to  be  very  Bhollow,  because  seven  layers,  each  about  as 
thick  as  the  thin  end  of  the  scalpel,  are  to  be  demonstrated.     From 
the  linee  of  incision  reflect  the  different  layers  downwards  to  tlie 
apex,  upwards  to  the  auricnlo-ventriciilar  aperture,  and  backwards 
into  the  septum.     As  the  layers  are  raised  the  fleshy  fibres  will  be 
seen  to  change  their  direction ;  and  the  outer  three  to  be  thinner 
than  the  three  infernal. 
Luwn  oc         The  LETT  VENTRICLE  IS  a  hollow  cone,  and  its  wall  is  formed  of 
tiii-ic.  '       layers  of  fibres,  as  if  a  flat  muscle  had  been  roU«d  up  into  a  conical 
figure  (fig.  103).    Seven  layers  enter  into  the  construction  of  the 
Hniuber.  wall ;  and  they  are  arranged 

Amnge-  I'is-  103-*  into  three  external  (I,  2,  3), 

three  internal  (7,  6, 5),  and  a 
central  one  (4).  All  are  not 
prolonged  equal  distances  on 
the  ventricle,  for  the  outer- 
most and  the  innermost  reach 
farthest  towards  apex  and 
base ;  and  the  second  exter- 
nal and  its  corresponding 
inner  layer  (sixtli)  extend 
farther  than  the  tliird  and 
the  fifth.  The  fourth  is  the 
shortest  of  all.  Consequently 
the  wall  is  thickest  about  tlie 
middle  third  where  all  the 
layers  are  present,  and  gra- 
dually becomes  thinner  up- 
wards and  downwards,  until 
there  is  only  the  outermost 
layer  at  the  upex,  and  the  most  exteniat  and  internal  (1st  and  7tb) 
at  the  base.    (Dr.  Pettigrew,  Phil.  Trans.  1864.) 

Directum  of  {lie  Jihret.  Each  stratum  is  formed  of  fleshy  fibres 
with  tlie  imdermentioned  direction,  supposing  the  ventricle  standing 
on  the  apex,  and  the  anterior  surface  towards  the  dissector. 
B  In  the  three  external  strata  (1, 2,  3)  tJie  fibres  are  inclined  down- 
wards from  the  base  and  septum  to  the  apex  of  the  ventricle,  and 
become  less  vertical  in  each. 

The  fourth  or  mid  layer  (4)  possesses  transverse  fibres ;  and  it  is 
nearer  the  outer  than  the  inner  surface  of  the  wall. 
In  the  three  inner  strata  the  fibres  change  their  direction,  as  is 
''  shown  by  5,  and  are  directed  upwards  from  the  apex  and  septnm 
to  the  base  of  tite  ventricle ;  so  that  they  cross  the  fibres  of  the 
onter  layers  like  the  legs  of  tlie  letter  X,  and,  becoming  more 
oblique  in  each  layer,  are  almost  vertical  in  the  internal. 

■  A  diagram  of  the  armngeinent  of  the  fibrea  in  layen  in  the  laft  rentricla. 
1.  FuBtoreitemalLifer.  2.  Second  eitenuU.  3.  Third  eitonal.  4.  Oenttal 
lajn-.     G.  The  outermoat  of  the  three  isner  strata. 
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Continuity  of  the  fibres.  With  a  piece  of  muscle  rolled  into  a  cone,  Fibres  con- 
as  before  said,  the  fibres  of  the  difEerent  layers  would  be  necessarily  *"^^®"* 
continuous  at  the  apex ;  but  in  the  heart  they  are  united  at  apex 
and  base.    Thus  the  outermost  layer  is  continuous  at  the  apex  and  at  apex  and 
base  with  the  innermost,  the  fibres  being  curved  in  at  the  tip  and 
out  at  the  base.    In  like  manner  the  fibres  of  the  second  layer  are 
united  with  those  of  the  sixth,  and  the  third  stratum  with  the 
fifth.    From  the  three  outer  layers,  fibres  are  continued  to  the  The  com- 
right  ventricle  at  the  back  of  tlie  heart,  forming  the  "  common  J^'ind?'*" 
fibres." 

Each  of  the  three  outer  layers  consists  of  two  sets  of  fibres.  Spina 
which  occupy  the  front  and  back  of  the  ventricle.     By  the  turning  ^^J^uter 
inwards  of  the  two  bundles  on  opposite  sides  of  the  apex,  the  wall  layers, 
is  prevented  from  having  a  slanting  side,  like  a  piece  of  paper 
rolled  into  a  cone.    And  by  the  turning  outwards  of  two  sets  of 
fibres  (anterior  and  posterior)  at  tlie  base  of  the  ventricle  from 
each  inner  layer,  the  sides  of  the  auriculo- ventricular  opening  are  Conrac  in 

three  inner 

made  level  like  those  of  the  apex.    Many  of  the  fibres  of  the  outer 
layers  are  attached  to  tlie  fibrous  ring  around  the  aorta. 

The  fibres  of  the  fourth  layer  are  continued  into  the  septum  in  central 
ventriculorum.  ^^'- 

Dissection,  To  display  the  layers  and  fibres  of  the  right  ventricle,  To  ihow 
great  care  will  be  needed  because  of  the  thinness  of  the  wall ;  but  ^  ^gfat  ven- 
the  same  immber  of  layers  exists  in  tliis,  as  on  the  other  side  of  tricle. 
ihe  heart. 

Make  a  vertical  cut  along  the  anterior  aspect  from  the  root  of 
the  pulmonary  artery  to  the  apex  of  the  ventricle ;  and  reflect  the 
several  layers  forwards  and  backwards  from  that  incision.  As  the 
three  outer  are  raised  let  them  be  traced  on  the  one  hand  into  the 
part  of  the  septum  detached  from  the  left  ventricle ;  and  on  the 
other  into  the  left  ventricle  through  the  continuity  of  the  common 
fibres  behind. 

The  RIGHT  VENTRICLE  posscsses  seven  layers  in  its  wall,  like  the  Number  of 
left,  though  they  are  much  thinner.    They  are  arranged  as  in  the    ^^*"* 
other  ventricle  into  three  external,  tlu'ee  internal,  and  a  fourth  or 
intermediate.     In  like  manner  the  wall  decreases  from  the  centre  Thickneee. 
towards  the  base  and  apex,  but  at  the  tip  it  is  thicker  than  the 
apex  of  the  left  half  of  the  heart  (Pettigrew). 

Directions  of  the  fibres.  In  this  as  in  the  other  ventricle,  the  fibres  Direction  of 
of  the  three  outer  layers  run  down  from  the  base  to  the  fore  part  {U^JSee 
of  the  septum  and  the  apex  of  the  heart :  the  outer  being  most  outer, 
vertical.    In  the  fourth  stratum  the  fibres  have  a  transverse  direc-  <»«»trai, 
tion,  as  in  the  corresponding  layer  of  the  left  ventricle.    And  in  and  three 
the  three  inner  layers  they  are  directed  upwards  from  the  apex  to    ^^   ^*"* 
the  base  of  the  ventricle  across  the  fibres  of  the  three  outer  strata, 
the  deepest  being  the  most  vertical. 

Continuity  of  the  fibres.  The  fibres  are  not  distinct  from  those  of  DeriTation 
the  left  ventricle,  but  are  derived  in  the  three  outer  layers  from  the  outerUyera 
^'  common  fibres  "  and  the  septum,  and  from  the  auriculo- ventricular 
opening.    They  are  then  continued  forwards  to  the  front  of  the 
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septum  ventriculorum,  where  they  leave  tlie  ^nirface,  and  bending 
back  construct  the  right  part  of  the  septum :  at  the  back  of  that 
partition  they  blend  with  the  "  common  fibres  "  of  the  left  ventricle. 
The  fourth  layer  fibres  are  continuous  for  the  most  part  with  tlie 
"common  fibres"  crossing] the  posterior  groove.  At  the  apex  the 
three  outer  layers  do  not  enter  in  a  whorl  as  in  the  left  ventricle  ; 
but  at  the  base  they  are  continuous  with  the  three  inner  as  on  the 
other  side  of  the  heart. 

Many  of  the  fibres  of  the  external  layer  are  attached  to  the  ring 
of  the  pulmonary  artery  ;  and  the  narrow  slip  from  the  right  to  the 
left  ventricle,  near  the  base  in  front,  receives  its  fibres  from  the  two 
outer  strata. 

In  this  ventricle  the  fibres  are  arranged  as  if  there  had  been  ori- 
ginally one  common  cavity  in  the  heart — the  left  ventricle,  from 
which  the  right  had  been  detached  during  the  growth  by  a  pushing 
inwards  of  a  partition  from  tlie  fore  part. 

Saturn  vmtriculorum.  This  partition  between  the  two  cavities  has 
been  divided  anteriorly  into  right  and  left  parts  by  the  previous 
dissection ;  and  the  layers  of  the  ventricles  may  be  traced  into 
them. 

It  is  rather  thicker  than  the  wall  of  the  left  ventricle,  and  is 
formed  by  the  fibres  of  both  ventricles.  About  one-third  belongs 
to  the  right,  and  t^'o-thirds  to  the  left  ventricle.  Where  the  t^'o 
portions  touch  the  fibres  mingle,  and  altogether  behind  lie  the 
"  common  fibres  "  of  the  two  ventricles. 

Endocardium.  Lining  the  interior  of  the  cavities  of  the  heart  is  a 
thin  membrane,  which  is  named  endocardium.  It  is  continuous  on 
the  one  hand  with  the  lining  of  the  veins,  and  on  the  other  with 
that  of  the  arteries.  Where  the  membrane  passes  from  an  auricle 
to  a  ventricle,  or  from  a  ventricle  to  an  artery,  it  forms  duplicatures 
or  valves,  in  which  fibrous  tissue  is  enclosed  ;  and  in  the  ventricles 
it  covers  the  tendinous  cords  of  the  valves,  and  the  projecting  mus- 
cular bundles. 

The  ttiickness  of  the  membrane  is  greater  in  the  auricles  than  in 
the  ventricles,  and  in  the  left  than  in  the  right  half  of  the  heart 
In  its  structure  it  resembles  a  serous  membrane. 

Great  Vessels  op  the  Heart.  The  arteries  which  take  origin 
from  the  heart  are  the  aorta  and  the  pulmonary.  The  large  veins 
entering  the  heart,  besides  the  coronary,  are  the  superior  and  inferior 
cava,  and  the  pulmonary'. 

The  PULMONARY  ARTERY  is  a  short  tliick  trunk,  which  conveys  the 
dark  or  impure  blood  from  the  right  side  of  the  heart  to  the  lungs. 
From  its  commencement  in  the  right  ventricle  the  vessel  is  directed 
upwards  on  the  left  of  the  aorta  ;  and  at  a  distance  of  an  inch  and 
a  half  or  two  inches,  it  divides  into  two  branches  of  nearly  equal 
size  for  the  lungs.  Tlie  trunk  of  the  pulmonary  artery  is  contained 
in  the  pericardium ;  and  beneath  it  is  the  beginning  of  the  aorta. 
On  each  side  are  the  coronary  artery  and  the  atuicular  appendix. 

Near  the  bifurcation  of  the  artery  is  a  ligamentous  cord  about  as 
largo  as  a  crow-quill,  the  remnant  of  the  arterial  duct,  which  passes 
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from  the  left  branch  of  the  vesael  to  the  arch  of  the  aorta,  aad  is 
named  ligameniura  ilaetM  arterioii. 

The  rigid  branch  ia  longer  than  the  left.    lu  its  courae  to  the  b 
lung  it  lies  beneath  the  aorta  and  tlie  vena  cava  auperior,  and  reata  ^ 
on  the  bronchus  or  piece  of  the  air  tube  :  and  as  it  paBsea  outwards 
it  lies  above  the  level  of 

the  right  aiiriclo  of  the  ^ifr  ^0** 

liearL  At  the  lung  tlie 
artery  dividea  into  three 
primary  branches,  one  for 
each  lobe. 

The  left  branch  ts  rather 
smaller  than  the  right ;  it 
Ih  directed  in  front  of  the 
descending  norta  and  the 
left  bronchuH  to  tlie  fJK- 
sure  of  the  root  o£  the 
lung,  where  it  ends  in  two 
branches  for  the  two  pul- 

As  the  right  and  left 
branches  of  the  pulmo- 
nary artery  pass  outwards, 
they  cross  the  air-tubes 
resulting  from  the  divi- 
sion of  the  trachea,  and  enclose  with  tlieni  a  lozenge-shaped  space 
which  contains  some  bronchial  glands. 

Duetut  arteriotut.  The  ligamentous  structure  was  the  continuation 
in  the  fetus  of  tlie  trunk  of  tlie  pulmonary'  arterj-,  and  wos  larger 
than  either  branch  to  the  lung.  At  that  period  the  vessel  received 
the  name  arterial  cana!  or  duct  (ductus  arteriosus,  Botalli),  and 
opens  into  the  aorta  ratlier  beyond  the  origin  of  the  last  great  vesael 
«£  the  head  and  neck  from  the  arch. 

As  the  lungs  do  not  give  passage  to  the  circulating  fluid  before 
lurth,  the  impure  blood  hi  the  pulmonary  artery  passes  through  the 
arterial  duct  into  the  aorta  below  tlie  attachment  of  the  vessels  of 
the  head  end  neck,  in  order  tliat  it  may  be  transniitted  to  the 
placenta  to  be  purified.  But  after  birth,  when  the  function  of  the 
lungs  is  established,  tlie  current  of  blood  is  directed  along  the 
branches  of  the  pulmonary  artery  instead  of  through  the  arterial 
dnct ;  and  this  tulie  becoming  gradually  smaller,  is  obliterated 
before  the  eighth  or  tenth  day,  and  forms  finally  the  ligament  of 
the  arterial  ducL 

The  AORTA  is  the  great  systemic  vessel  which  conveys  the  blood 
from  the  heart  to  the  different  parts  of  the  body.  It  arches  back- 
words  at  first  to  reach  the  spinal  column,  and  is  continued  on  the 
vpilMi  through  the  chest  and  abdomen.     In  the  thorax  the  veasel  is 
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divided  into  two  partH — arch  of  the  unts,  and  the  deacendug  or 
thoracic  norta. 

Areh  of  the  aorta  (fig.  105).    The  aorta  has  its  origin  lu  the  left 
ventricle,  snd  curving  backwarda  over  the  windpipe  and  the  gullet, 
forms  en  arch  which  ceagee  on  the  left  side  of  the  spinal  colunm, 
at  the  lower  border  of 
Fig.  105.*  thefifthdoraal  vertebra. 

,        ,  The  arch  has  its  oon- 

vezitjr  upwuds  and  to 
the  right,  and  ita  con- 
cavity to  the  root  of 
the  left  lung  ;  and  from 
it  the  large  veseela  for 
the  supply  of  the  upper 
part  of  the  body  take 
their  origin  For  the 
purpose  of  reducing  to 
order  the  numerous  con- 
nections of  this  portion 
of  the  aorta,  it  is  divided 
into  three  parta— as- 
cending tranaveiw,  and 
descending 

The  firit  or  eueendm^ 
jiarC  l3ut>out  two  inches 
in    length,    or   sli^tlj- 
niore,  and  is  directed   upwards  behind,  and  close  to  the  sleiiiuni  : 
it  reaches  as  high  as  the  upper  border  of  the  cartilage  of  the  second 
rib  on  the  right  side,  and  is  contained  nearly  altogether  in  the  peri- 
cardium.    At  first  the  pulmonary  artery  is  superficial  to  it ;  but,  as 
the  vessels  take  difEerent  directions,  the  aorta  is  soon  uncovered, 
and  remains  so  to  its  termination.     Behind  it  are  the  right  branches 
of  the  pulmonary  veBsels.    On  the  right  side  is  the  descending  cava  ; 
and  on  the  left,  the  pulmonary  artery.     Near  the  heart  the  veasel 
bulges  opposite   the   semilunar  valves  (£g.  105).    There  ia  some- 
f  times  another  dilatation  along  tho  right  aide,  which  is  named  the 
'    great  timtt  of  the  nortii. 

-t  The  ucond  or  iran»cti-ae  jtortum  receds  from  the  stemnm  and 
reaches  from  the  second  right  costal  cartilage  to  the  left  side  of  the 
body  of  the  fourth  dorsal  vertebra  (the  lower  border).  It  reets 
upon  the  trachea  above  tlie  bifurcation,  and  is  placed  over  the 
<e80pbagus  and  the  thoracic  ducL  Lying  in  front  of  this  part  of 
the  artery  are  the  vagus,  phrenic,  and  superficial  cardiac  nerves  of 
the  left  aide, — the  first  nerve  sending  backwards  its  recurrent  branch 
"  beneath  the  vessel.    Along  the  upper  border  is  the  left  ii 


*  Arch  of  the  aorta  anil  ita  great  Teaaels.  a.  Aortic  arch.  b.  InDDmiDate 
arteiy.  c.  Left  common  carotid,  d.  Left  labcUviaa.  c  Ligamentuni  ductus 
art«riosi.  /.  Vena  cava  superior,  g.  Left  iDnominBte  vein.  A.  Biglit  in- 
neninate  vein.  i.  Left  upper  iotercoatal  reis.  k.  Vena  aijgea  majra.  t. 
Lett  lobclaTian  tcid.     n.  Tbcneic  duct.     e.  Corourj  ail«rf . 
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vein  (^),  to  which  the  left  upper  intercostal  vein  (i)  is  directed 
over  the  left  part  of  the  arch  ;  and  to  the  lower  border  near  the 
termination,  the  remnant  of  the  arterial  duct  (e)  is  attached.  From 
this  part  arise  the  three  great  vessels  of  the  head  and  upper  limbs. 

Tlie  third  or  descending  part  of  the  arch  is  very  short,  extending  Third  part 
from  the  lower  edge  of  the  fourth  to  that  of  the  fifth  dorsal  ver-  {f^^^J^*^ 
tebra.^     It  lies  against  the  fifth  vertebra,  and  the  fibro-cartilage 
between  this  and  the  fourth,  and  is  covered  by  the  pleura  of  the 
left  side  of  the  chest. 

In  the  concavity  of  the  arch  of  the  aorta  are  contained  the  root  Parte  con- 
of  the  left  lung,  the  branching  of  the  pulmonary  artery  with  its  the^JJiilu 
arterial  duct,  and  the  left  recurrent  nerve.    Deeper  than  those  parts, 
the  oesophagus  and  the  thoracic  duct,  nnth  some  lymphatic  glands, 
may  be  recognised. 

The  branches  of  the  arch  of  the  aorta  are  five  in  number ;  two  Five 
come  from  the  ascending,  and  tliree  from  the  transverse  part.  The  ^J^g  ^^ . 
first  two  are  the  coronary  arteries  of  the  heart  (o),  which  have 
been  already  noticed  (p.  336).  The  other  three  are  much  larger 
in  size,  and  supply  the  neck,  the  head,  and  the  upper  limbs.  First 
on  the  right  is  the  large  trunk  of  the  innominate  artery  (6)  ;  close 
to  it  is  the  left  carotid  (c) ;  and  last  of  all  comes  the  left  sub- 
clavian (d). 

The  INNOMINATE  ARTERY  (b)  (brachio-ccphalic),  the  first  and  largest  innominate 
of  the  three  branches,  measures  from  one  inch  and  a  half  to  two  5J*SutrtW* 
inches  in  length.    Ascending  to  the  right  beneath  the  sternum,  it  and  sub- 
divides opposite  the  stemo-clavicular  articulation  into  the  right  ^ 
common  carotid  and  the  subclavian  artery.  ,^ 

The  artery  is  crossed  by  the  left  innominate  vein  (^),  and  lies  Length  tnd 
behind  the  upper  piece  of  the  sternum,  and  the  origin  of  the  hyoid  ^°°**  ^^^ 
and  thyroid  muscles.    At  first  it  rests  on  tlio  trachea,  but  as  it 
ascends  it  is  placed  on  the  right  side  of  the  air  tube.    On  its  right 
is  the  innonunate  vein  of  the  same  side  (/i).     Usually  no  lateral 
branch  arises  from  the  artery. 

Left  Common  Carotid  Artery  (c).    Tlie  common  carotid  artery  Left  com- 
of  the  left  side  of  the  neck  is  longer  than  the  right  by  the  distance  SiMsfrom 
between  the  arch  and  the  top  of  the  sternum.  arc^  of 

ftortft. 

In  the  thorax  the  artery  ascends  obliquely  to  the  left  stemo-  ^ 

clavicular  articulation,  but  not  close  to  the  first  piece  of  the  sternum  in  the 
and  the  origin  of  the  depressor  muscles  of  the  hyoid  bone  and  ^*^'"- 
larynx.  In  tliis  course  it  passes  beneath  the  left  innominate  vein 
d^),  and  the  remains  of  the  tliymus  gland.  At  first  it  lies  on  the 
trachea,  but  it  crosses  afterwards  to  the  left  of  that  tube,  so  as  to 
be  placed  over  the  oesophagus  and  the  thoracic  duct.  To  its  outer 
flide  is  the  left  vagus,  witih  one  or  more  cardiac  branches  of  the 
iiympathetic  nerve. 

*  It  is  usually  said  that  the  second  part  of  the  aortic  arch  ends  opposite 
the  left  aide  of  the  body  of  the  second  dorsal  Tertebra,  and  the  third  part, 
opposite  the  lower  edge  of  the  third  vertebra.  After  examination,  I  have 
adopted  the  statement  of  Mr.  Wood  respecting  the  position  of  the  aortic  arch 
to  tae  donal  vertebrae.     (Jourmil  of  Axiatomy  and  Physiology  for  1868. ) 
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In  tJie  neck  tlie  connections  of  the  vessels  of  opposite  sides  are 
not  tlie  some  (p.  118). 

The  LKBT  SUBCLAVIAN  ARTERY  (d)  asccnds  to  the  neck  tlirough 
the  upper  aperture  of  the  tliorax.  Beyond  the  first  rib  the  vessels 
of  opposite  sides  are  alike  (p.  117). 

The  trunk  is  directed  almost  vertically  from  the  arch  of  the 
aorta  to  tlie  inner  margin  of  tlie  first  rib.  In  the  thorax  the  vessel 
lies  deeply,  resting  at  first  on  the  oesophagus,  and  afterwards  on 
the  vertebral  colunm  and  the  longus  colli  muscle.  It  is  invested 
by  the  left  pleural  bag  in  all  its  extent.  On  its  inner  side  is  the 
trachea,  and  near  the  upper  opening  of  tlie  thorax  the  oesophagus 
with  the  thoracic  duct  is  inside  it.  Somewhat  anterior  to  the  level 
of  the  artery,  though  nmiiing  in  tlie  same  direction,  are  some  of 
the  cardiac  nerves. 

Veins  of  the  Heart  (fig.  105).  In  addition  to  the  cardiac  veins 
(p.  336)  there  are  the  superior  and  inferior  cava,  and  the  pulmonary 
veins :— tlie  former  are  the  great  systemic  vessels  which  return 
impure  blood  to  the  right  auricle ;  and  the  latter  convey  pure  blood 
from  the  lungs  into  the  left  auricle. 

Tlie  SUPERIOR  or  r)E8CENDiNG  CAVA  (/)  results  from  the  union  of 
the  right  and  left  innominate  veins,  and  brings  to  the  heart  the 
blood  of  the  head  and  neck,  upper  limbs,  and  thorax. 

Its  origin  is  placed  on  the  right  side  of  the  sternum,  opposite  the 
interval  between  the  cartilages  of  tlie  first  two  ribs.  From  that 
spot  the  large  vein  descends  to  the  pericardium,  perforates  the 
fibrous  layer  of  that  bag  about  one  inch  and  a  half  above  the  heart, 
and  ends  in  the  right  auricle.  On  its  outer  surface  the  vein  is 
covered  by  the  pleura,  and  the  phrenic  nerve  is  in  contact  with  it. 
To  the  inner  side  is  the  ascending  part  of  the  arch  of  the  aorta. 
Behind  the  vein  is  the  root  of  the  right  lung. 

When  the  cava  is  about  to  perforate  the  pericardium  it  is  joined 
by  the  large  azygos  vein  of  the  thorax  (k)  ;  and  higher  up  it 
receives  small  veins  from  the  pericardium,  and  the  parts  in  the 
mediastinal  space. 

The  innominate  vtins  are  united  inferiorly  in  the  tnmk  of  the 
descending  cava.  They  are  two  in  number,  right  and  left;  and 
each  is  fonned  near  the  iimer  end  of  the  clavicle,  by  the  union  of 
the  subclavian  and  internal  jugular  veins.  The  trunks  differ  in 
length  and  direction,  and  in  their  connections  with  the  surrounding 
parts. 

The  right  vein  (K)  is  about  one  inch  and  a  half  long,  and  descends 
vertically,  on  tlie  right  side  of  the  innominate  artery,  to  its  junction 
witli  the  vein  of  the  opposite  side.  On  the  outer  surface  the  pleura 
covers  it,  and  along  it  the  phrenic  nerve  is  placed. 

The  left  vein  (<g)  is  twice  as  long  as  the  right,  and  is  directed 
obliquely  do^vnwards  above  the  level  of  the  arch  of  the  aorta.  It 
crosses  behind  the  sternum,  and  the  remains  of  the  thymus  gland ; 
and  it  lies  on  the  three  large  branches  of  the  aortic  arch,  u  well  M 
on  the  several  nerves  descending  over  the  arch. 

The  branches  of  the  veins  are  nearly  alike  on  the  two  ndes.   Eidi 
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receives  the  internal  mammarj',  the  inferior  thyroid,  and  the  superior 
intercostal  of  its  own  side  ;  and  the  left  vein  is  joined  in  addition 
by  some  small  thymic  and  pericardiac  veins. 

Sometimes  the  innominate  veins  are  not  united  in  the  vena  cava,  BomeUmes 
but  descend  separately  to  the  heart,  where  each  has  a  distinct  geSLSteiy 
opening  in  the  right  auricle.    When  such  a  condition  exists,  the  J*^^® 
right  vein  takes  the  course  of  the  upper  cava  in  front  of  the  root 
of  the  right  lung ;  but  the  left  vein  descends  in  front  of  the  root 
of  the  left  lung,  and  turning  to  the  back  of  the  heart,  receives  the 
cardiac  veins,  before  it  opens  into  the  right  auricle.    A  cross  branch 
connects  the  two  above  the  heart.® 

This  occasional  condition  in  the  adult  is  a  regular  one  in  a  very  This  usual 
early  period  of  the  growth  of  the  fetus  ;  and  two  vessels  are  also  ^  '®*^* 
persistent  in  some  mammalia. 

Change  of  the  two  veins  into  one.     The  changes  taking  place  in  the  yeins  How  two 
during  the  growth  of  the  fetus,  to  produce  the  arrangement  common  in  the  ^'^changed 
adult,  concern  the  trunk  on  the  left  side.     The  following  is  an  outUne  of  them.   °      °^' 
First  the  cross  branch  between  the  two  trunks  enlarges,  and  forms  tiie  future 
left  umominate  Tein.     Next  the  left  trunk  below  the  cross  branch  disappears 
at  its  middle,  and  undergoes  transformations  at  each  end : — ^At  the  upper  end  and  coro- 
it  becomes  converted  into  the  superior  intercostal  vein.     At  the  lower  part  it  ^JJ^^ 
remains  pervious  for  a  short  distance  as  the  coronary  sinus ;  and  even  the 
small  oblique  vein  opening  into  the  end  of  that  sinus  in  the  adult  (p.  386),  is 
a  remnant  of  the  trunk  of  the  vein  that  lay  beneath  the  heart. 

In  the  adult  there  is  a  vestige  of  the  occluded  vessel  in  the  form  of  a  fold  of  Vestige  in 
the  serous  membrane  of  the  pericardium  in  front  of  the  root  of  the  left  lung  ;  ^^P«i^- 
ihis  "Mr,  Karshall  names  the  vestiffialfdld  of  the  pericardium  (p.  338).  f  ^     ^"°' 

The  INFERIOR  or  ascending  cava  enters  the  right  auricle  as  soon  inferior 
as  it  has  pierced  the  diaphragm.    No  branches  join  the  vein  in  the  ^^^     * . 
thorax.    The  anatomy  of  this  vein  will  be  given  with  the  vessels  of 
the  abdomen. 

The  PULMONARY  VEINS  are  two  on  each  side.    Tliey  issue  from  the  Four  pui- 
fissure  of  the  root  of  the  lung,  and  end  in  the  left  auricle :  their  ™\n)l^ 
position  to  the  other  vessels  of  the  root  has  been  noticed  at  p.  332. 

The  right  veins  are  longer  tlian  the  left,  and  lie  beneath  tlie  aorta  Right  veins 
and  the  right  auricle  of  the  heart.    The  superior  receives  its  roots  ^'^^^"'^ 
from  the  upper  and  middle  pulmonic  lobes,  and  the  inferior  vein  is 
formed  by  branches  of  the  lower  lobe. 

The  left  veins  cross  in  front  of  the  descending  aorta ;  and  one  ^^  veins, 
springs  from  each  lobe  of  the  lung. 

NERVES  OF  THE  THORAX. 

The  pneumo-gastric  and  the  sympathetic  nerves  supply  the  viscera  Nerves  of 
of  the  thorax.    Tlirough  the  cavity  courses  the  phrenic  nerve  to  the  ^®  ^^^or"- 
diaphragm. 

Dissection,  The  phrenic  nerve  is  sufficiently  denuded  for  its  exa-  To  trace  the 

nerves, 

*  An  example  of  two  large  vessels,  "  double  vena  cava,"  opening  into  the 
lyjiA  auricle  in  the  adult,  is  contuned  in  the  Museum  of  University  College. 

i*  8ee  a  pilfer  by  Mr.  Marshall  on  the  development  of  the  veins  of  the  neck 
(PluhMoph.  TnuiMc.  1850.) 
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mination  ;  but  the  student  should  trace  the  vagus  nerves  through 
the  thorax. 

The  vagus  is  to  be  followed,  on  both  sides,  behind  the  root  of 
the  lung,  and  its  large  plexus  in  that  position  is  to  be  dissected 
out :  a  few  filaments  of  the  gangliated  cord  of  the  sympatlietic 
coming  forwards  over  the  spinal  column  to  the  plexus,  must  be 
looked  for.  In  front  of  the  root  on  the  left  side,  the  nerve  supplies 
a  few  pulmonary  filaments.  Beyond  the  root  the  vagus  is  to  be 
pursued  along  the  oesophagus  by  raising  the  lung  and  removing  the 
pleura. 

Tlie  PHRENIC  NERVE  is  a  branch  of  the  cervical  plexus  (p.  73).  In 
its  coiu'se  through  the  thorax  it  lies  along  the  side  of  the  pericardium, 
and  at  a  little  distance  in  front  of  the  root  of  the  lung,  with  a  small 
companion  artery.  When  near  the  diaphragm  it  is  divided  into 
branches :  these  perforate  tlie  muscle,  and  are  distributed  on  the 
under  surface.  The  nerves  of  opposite  sides  difEer  in  length,  and 
in  their  connections  above  tlie  root  of  the  lung. 

The  right  nerve  is  deeper  at  first,  and  is  also  shorter  and  straighter 
than  the  left.  In  entering  the  chest  it  crosses  behind  the  subclavian 
vein,  but  in  front  of  the  internal  mammary  artery ;  and  it  lies 
afterwards  along  the  right  side  of  the  innominate  vein  and  superior 
cava  till  it  reaches  the  root  of  the  lung. 

The  left  nerve  crosses  the  subclavian  arter}',  but  has  the  same 
position  as  the  right  to  the  mammary  vessels  when  entering  the 
cavity.  In  the  thorax  it  is  directed  in  front  of  the  arch  of  the 
aorta  to  the  root  of  the  lung,  and  makes  a  curve  lower  down  around 
the  projecting  heart.  Before  reaching  the  aorta  the  nerve  is  placed 
external  to  the  left  common  carotid  artery  ;  and  crosses  the  left 
vagus  from  without  inwards,  so  as  to  be  internal  to  that  nerve  on 
the  arch. 

Branche$,  Some  small  filaments  are  said  to  be  furnished  from  the 
nerve  to  the  pleura  and  pericardium. 

Internal  mammary  artery,  A  small  part  of  this  artery,  which  lies 
beneath  the  first  rib,  and  winds  round  the  phrenic  nerve  and  the 
innominate  vein  to  reach  the  side  of  the  sternum,  is  now  to  be 
learnt.     It  gives  the  following  o&et : — 

The  superior  phrenic  branch  (comes  nervi  phrenici)  is  a  veiy 
slender  artery,  which  accompanies  the  phrenic  nerve  to  the  dia- 
phragm, and  is  distributed  to  that  muscle,  anastomosing  therein 
with  other  branches  of  the  aorta,  and  with  the  musculo-plu*enic 
branch  of  the  internal  mammary  (p.  253). 

The  PNEUMO  GASTRIC  NERVE  (p.  188)  passes  tlirough  the  thorax 
to  the  abdomen.  In  the  lower  part  of  the  thorax  the  nerves  of 
opposite  sides  have  a  similar  position,  for  they  pass  behind  the 
root  of  the  lung,  each  on  its  own  side,  and  along  the  oesophagus  to 
the  stomach.  But  above  the  root  of  the  lung,  the  right  and  left 
nerves  differ  much.  Each  supplies  branches  to  the  viscera,  viz.  to 
the  heart,  the  windpipe  and  lungs,  and  the  gullet. 

The  right  vagus  is  posterior  to  tlie  left  in  position.  It  enters 
the  thorax  between  the  subclavian  artery  and  the  innominate  vein, 
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and  is  directed  obliquely  backwards,  by  the  side  of  the  trachea,  and 
between  this  tube  and  the  oesophagus,  to  the  posterior  aspect  of 
the  root  of  the  lung,  where  it  gives  rise  to  the  posterior  pulmonaiy 
plexus.    From  the  plexus  two  large  offsets  are  continued  to  the  &n<i  on 
back  of  the  gullet,  and  unite  below  into  one  trunk,  which  reaches  oesophagoit. 
the  posterior  surface  of  the  stomach. 

The  left  nerve  appears  in  the  thorax  on  the  outer  side  of!  the  left  ^^  "«"^® 
<;ommon  carotid  artery,  and  courses  over  the  arch  of  the  aorta,  and  of  lung, 
beneath  the  root  of  the  lung,  forming  there  a  larger  plexus  than 
on  the  right  side.     From  the  pulmonic  plexus  one  or  two  branches  and  on 
pass  to  the  front  of  the  oesophagus,  and  join  with  oflfeets  of  the  Sojiuiguii. 
right  nerve  in  a  plexus;  but  its  pieces  are  collected  finally  into 
one  trunk,  which  is  continued  on  the  front  of  the  gullet  to  the 
anterior  part  of  the  stomach. 

The  branches  of  tlie  pncumo-gastric  nerve  in  the  thorax  are  the  BraadieH 
following : —  '~ 

a.  The  recurrent  or  inferior  laryngeal  nerve,  arising  on  the  right  R«c«n«nt 
'Side  on  a  level  with  the  subclavian  artery,  and  on  the  left,  at  the  ^^^^®*^ 
lower  border  of  the  arch  of  the  aorta,  bends  backwards  to  the 
trachea,  along  which  it  ascends  to  the  larynx.  On  each  side  this 
'branch  is  freely  connected  with  the  cerNical  cardiac  branches  of 
the  sympathetic  nerve,  especially  on  the  left  side  beneath  the  arch 
•of  the  aorta. 

h.  Cardiac  branches  (thoracic).  Besides  the  cardiac  branches  fur-  Cardiac 
nished  by  the  vagus  in  the  neck,  other  offsets  pass  in  front  of  the    '*°*^      * 
trachea  to  the  cardiac  plexus.    On  the  right  side  they  come  from 
the  trunk  of  the  vagus  and  the  recurrent  branch,  but  they  are  sup- 
plied by  the  recurrent  ner>'e  alone  on  the  left  side. 

The  termination  of  the  lower  cervical  cardiac  branch  of  each  lower  ceni- 
vagus  nerve  (p.  Ill)  may  be  now  seen.    Tlie  branch  of  the  right  bnuich. 
lies  by  the  side  of  the  innominate  artery,  and  joins  a  cardiac  nerve 
of  the  sympathetic  of  the  same  side ;  and  the  branch  of  the  left 
vagus  crosses  over  the  arch  of  the  aorta,  to  end  in  the  superficial 
cardiac  plexus. 

c.  Pulmonary  branches.  There  are  two  sets  of  nerves  for  the  Puimonnrj* 
lung,  one  on  the  anterior  an^  t.l!ie  other  on  the  posterior  aspect  of    "^^^  *** 
the  root. 

The  anterior  branches  are  two  or  three  in  number,  and  small  in  J^^^p 
size,  and  communicate  with  filaments  of  the  sympathetic  on  the 
pulmonary  artery :  these  nerves  are  best  seen  on  the  left  side. 

The  posterior  branches  are  the  largest  and  much  the  most  name-  **^  . 
T0U8.     Forming   a   plexif orm   arrangement  (posterior    pulmonary  fonn  a 
plexus)  behind  the  root  of  the  lung  by  the  flattening  and  splitting  P*®*"^ 
of  the  trunk  of  the  nerve,  they  are  joined  by  filaments  from  the 
tliird  and  fourth  ganglia  of  the  knotted  cord  of  the  sympathetic, 
find  are  conveyed  into  the  lung  on  the  divisions  of  the  air  tube. 

d.  (Esophageal  branches  are  furnished  to  the  gullet,  but  in  greatest  (Eaoithageal 
abundance  in  the  lower  half.    Below  the  root  of  the  lung  the  ftSSST]?** 
branches  of  the  pneumo- gastric  nerves  surround  the  oesophagus  with  plexua. 

a  network  (plexus  guUs). 

A  A  2 
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Sympathetic  Nerve.  In  the  thorax  the  s>inpathetic  nerve  con- 
sists of  a  knotted  cord  along  each  side  of  the  spinal  column,  wliicli. 
commnnicates  with  the  spinal  nerves :  and  of  a  large  prevertebral 
or  cardiac  plexus,  which  distributes  branches  to  the  heart  and  the 
lungs. 

The  gangliated  cord  will  be  seen  in  a  future  stage  of  the  dissec- 
tion, after  the  heart  and  the  lungs  have  been  removed. 

The  CARDIAC  PLEXUS  lies  at  the  base  of  the  heart  around  the 
great  blood-vessels.  A  part  of  this  network,  the  superficial  cardiac^ 
plexus, ^has  been  already  described  (p.  337).  The  remaining  part,  or 
the  deep  cardiac  plexus,  is  placed  beneath  the  arch  of  the  aorta. 

Directions,  The  cardiac  plexus  has  been  injured  by  the  previous 
examination  of  the  heart,  so  that  it  should  be  dissected  in  a  body 
in  which  the  heart  and  the  large  vessels  are  entire. 

Dissection,  The  arch  of  the  aorta  is  to  be  cut  across  near  the 
heart  and  close  above  the  pulmonary  artery,  and  is  to  be  drawn 
over  to  the  left  side  :  next,  the  upper  cava  is  to  be  divided  abovfr 
the  entrance  of  the  vena  azygos,  and  its  lower  part  is  to  be  thrown 
down.  By  the  removal  of  some  fibrous  and  fatty  tissues  and  lym- 
phatic glands,  the  right  part  of  the  plexus,  in  which  the  nerves  of 
the  right  side  are  imited,  will  be  seen  in  front  of  the  trachea,  above 
the  right  branch  of  the  pulmonary  artery.  The  offsets  to  the  heart 
should  be  followed  downwards  on  the  trunk  of  the  pulmonary 
artery ;  and  those  to  the  lung  should  ])e  traced  along  the  right 
branch  of  that  vessel. 

To  lay  bare  the  part  of  the  plexus  into  which  the  nerves  of  the 
left  side  of  the  body  enter,  the  arch  is  to  be  cut  through  a  second 
time,  to  the  right  of  and  close  to  the  junction  of  the  ligamentum 
arteriosum  with  it ;  and  the  transverse  part  of  the  arch  is  to  be 
turned  upwards  with  the  great  vessels  attached.  The  IjTnphatic 
glands  and  the  areolar  and  fatty  tissue  being  cleared  away  from 
the  plexus  as  on  the  opposite  side,  the  offsets  to  the  posterior 
coronary  plexus  of  the  heart,  are  to  be  cleaned. 

Deep  cardiac  pleanis.  This  large  centre  is  situate  between  the 
trachea  and  the  arch  of  the  aorta,  above  the  branches  of  the  pul- 
monary artery.  In  it  are  united  the  cardiac  nerves  of  the  sympa- 
thetic of  both  sides  of  the  neck,  except  the  highest  nerve  of  the  left 
side  :  and  the  cardiac  branches  of  the  vagus  in  the  neck  and  chest, 
with  the  exception  of  the  lowest  cen-ical  branch  of  the  left  side. 
From  it  nerves  are  furnished  to  the  heart  and  lungs. 

The  several  nerves  entering  the  plexus  are  not  intermingled  in  a 
plexiform  mass  in  front  of  the  trachea  ;  but  those  of  the  right  side 
unite  together  on  the  right  of  the  air  tube,  and  tliose  of  the  left 
have  a  like  junction  on  their  side. 

Tlie  right  part  of  the  plexus  is  placed  above  the  right  branch  of 
the  pulmonary  artery,  and  receives  the  nerves  of  the  right  side,  viz. 
the  cardiac  nerves  of  the  sympathetic  in  the  neck ;  the  cardiac 
branches  of  the  trunk  of  the  vagus,  in  both  the  neck  and  chest ; 
and  the  cardiac  offsets  of  the  reciurent  branch. 

The  branches  of  this  half  of  the  plexus  are  distributed  mostly  to 
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the  right  side  of  the  heart,  and  pass  downwards  before  and  behind  anterior 
the  right  branch  of  the  puhnonary  artery :  those  in  front  running  p?|JSI^ 
on  the  trunk  of  the  puhnonary  artery  to  end  in  the  anterior  coro- 
nary plexus  (p.  337) ;  and  the  nerves  beliind  supply  the  right  auricle 
of  the  heart.    OfEsets  are  sent  laterally  on  the  branch  of  the  artei^*  ^  few  so  to 
to  the  root  of  the  lung.  '^  ^   "**^* 

The  left  half  of  the  plexus  lies  close  to  the  ligamentum  arteriosum,  Le<t  ]iart : 
jind  rather  on  the  left  of  the  trachea.    In  it  are  collected  the  cardiac  entering  it : 
nerves  of  the  sympathetic  ganglia  of  the  left  side  of  the  neck,  except 
the  highest ;  and  numerous  and  large  branches  of  the  left  recurrent 
nerve  of  the  vagus. 

Nerves  descend  from  it  to  the  heart  around  the  left  branch  and  oi&eu  end 
trunk  of  the  pulmonary  artery,  and  after  supplying  branches  to  the  nary  plexus, 
left  auricle,  terminate  in  the  posterior  coronary  plexus  (p.  337). 
A  considerable  ofEset  is  directed  forwards  by  the  side  of  the  liga- 
mentum duetto  arteriosi  to  the  superficial  cardiac  plexus  ;  and  some  and  in  root 
nerves  reach  the  left  anterior  pulmonary  plexus  by  passing  along  the  ^^  ""** 
branch  of  the  pulmonary  artery. 

Termination  of  the  cardiac  branches  of  the  sympathetic  nerve  of  other  car- 

the  neck  (p.  115).  diac  nerves. 

On  the  right  side  there  are  usually  only  two  cardiac  nerves  enter-  Two  r^t 
ing  the  thorax,  for  the  highest  nerve  is  blended  commonly  with  one  plexus, 
of  the  othere.    The  middle  and  uiferior  nerves  pass  beneath  the 
subclavian  artery  to  the  right  half  of  the  deep  plexus :  they  com- 
municate with  the  branches  of  the  recurrent  laryngeal  nerve  of  the 
vagus. 

On  the  left  side  the  highest  cardiac  nerve  lies  over  the  arch  of  the  One  loft 
aorta,  and  ends  in  the  superficial  cardiac  plexus ;  it  may  give  a  lupeificiai, 
branch  beneath  the  arch  to  the  deep  plexus.    Only  one  other  nerve,  others  the 
the  lower  cardiac,  may  be  seen  entering  the  left  side  of  the  deep 
plexus,  as  the  middle  one  throws  itself  oftentimes  into  it. 


THK  TRACHEA  AND  THE  LUNG. 

Dissection.  To  see  the  pieces  of  the  air  tube  in  the  root  of  the  To  see  the 
long,  it  will  be  necessary  to  remove  the  pulmonary  artery  with  its  itsdi^Wons. 
branches,  and  the  pulmonary  veins.  And  when  the  transverse  part 
of  tlie  arch  of  the  aorta,  which  has  been  already  cut  through,  is 
turned  to  one  side,  the  dissector  will  be  able  to  clear  away  the 
bronchial  glands,  the  nerves,  and  the  fibrous  tissue  from  the  part  of 
the  trachea  in  the  thorax,  and  from  the  branches  into  which  it 
bifurcates. 

The  TRACHEA,  or  the  air  tube,  reaches  from  the  larynx  to  the  Trachea 
lungs,  and  lies  on  the  front  of  the  spinal  column.    The  tube  begins 
opposite  the  fifth  cervical  vertebra  ;  and  it  ends  commonly  at  the  ends  in 
fourtii  dorsal  vertebra  by  dividing  into  two  pieces  (bronchi),  one  **">'^^^ 
for  each  lung.    Its  point  of  splitting  may  be  a  vertebra  lower. 

Its  connections  in  the  neck  are  described  in  p.  120,  and  its  structuro  la  the  neck, 
in  p.  167.    The  part  in  the  thorax  remains  to  be  studied. 
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In  the  thorax  the  trachea  is  situate  with  the  great  vessels  in  the 
space  between  the  pleural  bags.  Here  it  is  covered  by  the  arch  of  tlie 
aorta,  by  the  innominate  and  left  carotid  arteries,  and  by  the  cardiac 
plexus  of  nerves.  Behind  the  air  tube  is  the  oesophagus,  which  is 
slightly  inclined  to  the  left  near  the  arch  of  the  aorta.  On  the  right 
side  are  the  vagus,  and  the  innominate  artery,  for  a  short  distancev 
after  this  has  passed  over  the  trachea ;  and  on  the  left  side  lie  the 
left  subclavian  artery,  and  the  vag^  with  its  recurrent  branch. 

The  bronchif  or  the  branches  of  the  air  tube,  are  contained  in  the 
,  roots  of  the  lungs,  and  are  surrounded  by  vessels,  glands,  and  nervea. 
'  Near  the  lung  each  is  divided  into  as  many  primary  pieces  as  there 
are  lobes.  In  their  structure  and  form  the  bronchi  resemble  the 
windpipe,  for  they  are  round  and  cartilaginous  in  front,  but  flat^ 
and  muscular  and  membranous  behind.  Their  position  behind  the 
other  pulmonaiy  vessels  has  been  described  at  p.  332 ;  but  the  cha- 
racters of  each  are  now  to  be  noticed. 

The  right  branch  is  about  an  inch  in  length,  and  is  larger  than  the 
left ;  it  passes  outwards,  on  a  level  with  the  fourth  dorsal  vertebra^ 
beneath  the  arch  of  the  aorta  and  the  upper  cava,  and  above  the 
right  pulmonary  artery  :  the  vena  azygos  arches  above  it. 

The  left  branch,  about  two  inches  long,  is  directed  obliquely 
downwards  through  the  arch  of  the  aorta,  and  joins  the  root  of  tlie 
left  lung  a  vertebra  lower  than  on  the  opposite  side.  The  tube  lies 
on  the  oesophagus  and  thoracic  duct,  and  on  the  aorta ;  it  is  at  first 
below  the  level  of  the  corresponding  pulmonary-  arterj-. 

Dissection.  The  lungs  are  to  be  removed  now  from  the  body  by 
cutting  through  the  vessels  of  the  root. 

The  remains  of  the  heart  and  pericardium  are  to  be  taken  away 
afterwards.  For  their  removal  the  inferior  cava  is  to  be  divided, 
and  the  pericardium  to  be  detached  from  the  surface  of  the  dia- 
phragm ;  in  removing  the  pericardium,  the  dissector  should  be 
careful  not  to  injure  the  parts  contained  in  the  interpleural  space  in 
front  of  the  spine.  . 

Physical  Characters  of  the  Lung.  The  surface  of  the  lung  is 
smooth  and  shining,  and  is  invested  by  the  pleura.  Through  the 
serous  covering  the  mass  of  the  lung  may  be  seen  to  be  divided  by 
septa,  into  small  irregularly-sized  pieces  or  lobules.  On  looking 
closely  at  it,  especially  at  a  thin  margin,  minute  cells  will  be  per- 
ceived in  it. 

The  tint  of  the  lung  varies  with  age.  In  infancy  the  colour  is  a 
pale  red ;  but  in  the  adult  the  texture  becomes  grayish,  and  presents 
here  and  there  dark  gray  spots  or  lines  of  pigment,  whose  shade 
deepens  with  increasing  age,  and  becomes  even  black  in  old  people. 
After  death,  the  colour  of  the  posterior  border  may  be  bluish-black 
from  the  accumulation  of  blood. 

To  the  touch  the  lung  is  soft  and  yielding,  and  on  a  section  the 
pulmonary  substance  appears  porous  and  spongy ;  but  the  lung 
which  is  deprived  of  air  by  pressure  has  a  tough  leathery  feel. 
Slight  pressure  with  the  thumb  and  finger  drives  the  air  from  tlie 
containing  cells  through  the  pulmonary  structure,  and  produces  the 
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noise  known  as  crepitation.    If  the  lung  contains  serum,  a  frothy 
red  fluid  will  run  out  when  it  is  cut. 

The  texture  of  the  lung  is  very  elastic ;  this  elasticity  causing  the  And  «iasti- 
organ  to  diminish  greatly  when  the  thorax  is  opened,  and  to  expel  ^ 
air  that  may  he  hlown  into  it. 

The  specific  gravity  of  the  lung  varies  with  the  conditions  of  Specific 
dilatation  and  collapse,  or  of  infiltration  with  fluid.    When  the  ^^ 
pulmonary  substance  is  free  from  fluid,  and  filled  with  air,  it  floats 
in  water  ;  but  when  it  is  quite  deprived  of  air  it  is  slightly  heavier 
than  water,  and  sinks  in  that  fluid.    The  weight  of  the  lung  is  and  weigbt 
influenced  greatly  by  the  quantity  of  other  material  contained  in  its  ^     *  ^^' 
texture ;  ordinarily  it  ranges  from  eighteen  to  twenty-one  ounces, 
and  the  right  lung  is  about  two  ounces  heavier  than  the  left.    In 
the  male  the  lungs  are  larger,  and  slightly  heavier  than  in  the 
female. 

Dissection.    By  tracing  the  large  branches  of  the  bronchi,  and  the  Follow 
blood-vessels  and  nerves  into  the  lung,  the  mode  of  branching  of  the  yeu^  into 
air  tubes  will  be  apparent ;  and  by  inflating  a  part  of  the  lung,  the  *^*  ''"*«• 
cellular  structure  may  be  seen.     But  the  arrangement  of  the  small 
air   cells  about  their  tube,  and  the  disposition  of  the  different 
vessels,  cannot  be  ascertamed  without  fine  injections  and  a  micro- 
scope. 

Structure  of  the  Lung.  Tlie  spongy  pulmonary  tissue  consists  Outtoe  of 
of  minute  recesses  or  cells,  in  which  the  smallest  branches  of  the  t  he  lung. 
air  tube  terminate  ;  and  the  mass  of  the  lung  is  formed  by  the 
collection  of  those  cells  into  small  groups  or  lobules,  and  by  the 
aggregation  of  the  lobules  into  larger  masses  or  lobes.  Each  lobule 
is  distinct  from  its  felloMvs,  and  is  furnished  with  its  air  tube  and 
nerves,  and  with  its  set  of  vessels  concerned  in  the  function  and 
nutrition. 

The  parts  of  the  lung  are  imited  by  a  serous  covering,  prolonged  Corering 
continuously  over  the  surface  ;  and  by  a  subserous  layer  of  areolar  J^ew?^"* 
tissue  which  penetrates  into  the  interior,  subdividing  it  into  pieces. 
These  several  parts  are  examined  more  in  detail  below. 

Serous  and  subserous  coverings.  The  casing  derived  from  the  pleura  Serous 
b  thin  and  transparent,  and  forms  an  entire  capsule  for  the  lung,  *^®^*""* 
except  at  the  root  where  the  vessels  enter.    The  subserous  areolar 
layer  contains  fibres  of  elastic  tissue,  and  not  only  covers  the  sur-  and  areolar 
face,  but  extends  inwards,  establishing  the  division  of  the  mass  into 
lobules :  where  it  separates  the  lobules  it  is  named  interlobular 
tissue,  and  is  free  from  fat. 

Bronchial  branches  in  the  lung.  When  a  bronchus  is  followed  into  Brtnchcs  of 
the  pulmonary  structure  it  is  found  to  divide  generally  in  a  binary  f^^  the  lung, 
order,  and  to  diminish  in  size  at  each  subdivision,  until  one  terminal 
ofbet  appertains  to  a  lobule.    In  the  lobule  the  tube  has  a  diameter  tm  they  end 
of  -^  to  -^  of  an  inch.    When  this  last  degree  of  diminution  is  **  ^^•^ 
reached,  &e  tube  gives  origin  to  the  air  cells. 

The  larger  bronchial  branches  have  tlie  same  composition  as  the  Difference 
trachea,  but  they  are  round  in  the  lung,  instead  of  being  semi-  ^  fo„„ 
elliptical  as  in  the  trachea.    The  smallest  branches  want  some  of 
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the  elements  found  in  the  larger  bronchi ;  and  those  from  which 
the  cells  spring  are  irregular  in  shape,  appearing  to  be  spaces 
amongst  the  cells  rather  than  tubes  with  continuous  walls. 

Changes  in  the  hronchi.  The  modifications  of  the  component  parts 
of  the  bronchi  are  the  following : — ^The  ^necc*  of  cartilage  are  broken 
up  in  the  smaller  bronchial  tubes,  and  are  scattered  over  the  wall 
as  irregular  fragments.  Becoming  thinner  and  smaller  as  the  sub- 
division of  the  air  tube  proceeds,  they  at  last  disappear,  and  are 
absent  from  tlie  tenninal  branches.  The  fibrous  and  elastic  tissues 
of  the  bronchial  tubes  are  continued  to  the  air  cells,  but  in  the 
small  cell-bearing  branches,  the  bundles  of  elastic  tissue  are  dif- 
fused, and,  much  diminished  in  strength,  blend  with  the  fibrous  or 
areolar  tissue  to  form  the  wall.  The  muscular  fibres  are  diffused 
over  the  inner  surface  of  the  smaller  bronchi,  where  they  have  an 
annular  arrangement ;  they  extend  beyond  the  limit  of  the  pieces 
of  cartilage,  but  they  cease  where  the  cells  begin  to  be  formed. 
The  mucous  membrane  becomes  thinner  as  it  extends  onwards  in 
the  broncliial  pieces,  and  is  finally  continued  to  the  cells,  where  it 
is  transparent.  Its  epithelium  is  columnar  and  ciliated  in  the  bron- 
chial tubes,  but  is  changed  to  squamous  or  laminar  in  tiie  air  cells. 

Lobules  and  lobes,  A  lobule  is  a  cluster  of  air  cells  around  a 
terminal  branch  of  the  air  tube.  Varying  in  size  and  shape,  each 
lobule  is  invested  by  areolar  tissue,  and  possesses  its  own  offiset  of 
the  air  tube,  as  well  as  distinct  branches  of  vessels  and  nerves. 
The  lobes  are  produced  by  the  aggregation  of  the  lobules. 

The  air  cells  are  the  little  recesses  or  dilatations  connected  with 
the  smallest  branches  of  the  air  tube.  They  are  polyhedral  in  fonu, 
except  on  the  surface  of  the  lung,  and  are  distinct  one  from  another, 
save  through  the  channel  of  the  air  passage.  The  cells  are  clustered 
in  groups  around  the  terminal  branches  of  the  air  tube,  with  which 
they  communicate  by  large  orifices.  Tliese  small  spaces  are  about 
Y^  of  an  inch  across,  but  they  are  larger  on  the  surface  and  at 
the  edges  than  in  the  deeper  parts  of  the  lung.  The  cell  wall  is 
formed  by  areolar  and  elastic  tissue,  and  is  lined  by  a  transparent 
mucous  membrane  possessing  laminar  epithelium.  Beneath  tlie 
mucous  lining  is  a  network  of  capillaries  of  the  pulmonary  vessels. 

Vessels  of  the  Lung.  Two  sets  of  vessels  are  furnished  to  tlie 
lung,  one  being  concerned  in  its  function,  the  other  in  the  nutrition. 
The  vessels  conveying  blood  to  the  limg  to  be  aerated,  and  canying 
that  fluid  away  after  it  has  been  subjected  to  the  respiratory  process, 
are  named  pulmonar}^  Tlie  vessels  connected  with  the  nutrition 
of  the  texture  are  called  bronchial. 

The  pulmonary  artery  divides  like  the  bronchus,  which  it  accom- 
panies to  the  lobule.  At  the  lobule  the  arterial  branch  is  minutely 
subdivided,  and  its  ramifications  enter  the  interlobular  fissure  to 
end  in  the  cell  wall  in  the  following  way: — Over  the  bottom  of 
the  cell  they  form  a  very  fine  capillary  network,  but  at  the  circum- 
ference they  give  rise  to  a  circular  vessel ;  and  the  circles  of  several 
cells  communicate  with  each  other. 

The  pulmonary  veins  begin  in  the  vascular  network  before  men- 
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tioned.  The  twigs  issuing  from  the  several  lobules  are  destitute  of 
valves,  and  are  united  in  larger  tubes  which  coui-se  to  the  root  of 
the  lung.  Altliough  the  small  lobular  branches  of  the  arteries 
remain  separate  from  one  another,  the  corresponding  veins  anasto- 
mose together. 

The  bronchial  arteries  enter  the  lung  on  the  air  tube,  and  supply  5^***** 
deep  branches  to  it  and  the  contiguous  glands,  to  the  large  blood- 
vessels, and  to  the  interlobular  areolar  tissue  of  the  lung.    On  the 
smallest  air  tubes  minute  branches  anastomose  with  offsets  of  the 
pulmonary  arteries. 

Superficial  tortuous  offsets  of  the  artery  ramify  beneath  the  pleura,  Sapertieial 
forming  a  capillary  network. 

The  bronchial  vein  begins  by  twigs  corresponding  with  the  super-  Bronchial 
ficial  and  deep  branches  of  the  artery.     Leaving  the  lung  at  the  root, 
the  vein  ends  differently  on  opposite  sides  of  the  body  (p.  362). 

Nerves  and  lymphatics.  The  lung  receives  nerves  from  the  vagus  Pulmoiuuy 
and  the  sympathetic ;  and  the  offsets  follow  the  branches  of  the  air  '^®'^®** 
tube,  but  their  ending  is  uncertain.     Remak  describes  small  ganglia  Lymphatics, 
on  the  sympathetic  filaments.    The  lymphatics  of  the  lung  are  both 
superficial  and  deep,  and  enter  the  bronchial  glands  at  the  root  of 
the  lung. 


PARTS  ON   THE  SPINE  AND  THE  SYMPATHETIC  CORD. 

I 

In  front  of  the  spinal  column  are  the  several  parts  lying  in  the 
interpleural  space  of  the  posterior  half  of  the  mediastinum,  viz.  the 
Aorta,  azygos  veins,  thoracic  duct,  oesophagus,  and  splanchnic  nerves. 

Dissection.  The  thoracic  duct  should  be  found  first  near  the  dia-  ^J^****? 
phragm  by  removing  the  pleura ;  there  it  is  about  as  large  as  a  duct, 
crow  quill,  and  rests  against  the  right  side  of  the  aorta  :  this  slender 
vessel  may  be  injected  with  tallow. 

The  areolar  tissue  and  the  pleura  are  to  be  cleared  away  from  the 
"different  parts  before  mentioned ;  and  the  azygos  or  intercostal  **t{J^ 
veins,  one  on  the  right  and  two  on  the  left  of  the  aorta,  should  be 
•dissected.  Next  follow  the  thoracic  duct  upwards  beneatli  the  arch 
of  the  aorta,  and  along  the  oesophagus  beneath  the  pleura,  till  it 
leaves  the  upper  aperture  of  the  thorax. 

After  raising  the  pleura  also  from  the  inner  surface  of  the  chest,  *°i^*^^" 
the  gangliated  cord  of  the  sjrmpathetic  nerve  will  be  seen  lying 
over  the  heads  of  the  ribs.  J3ranches  are  to  be  followed  outwards 
from  the  ganglia  to  the  intercostal  nerves ;  and  others  inwards 
over  the  bodies  of  the  vertebra;, — the  lowest  and  largest  of  these 
forming  the  three  tnmks  of  tlie  splanchnic  nerves. 

The  DESCENDING  THORACIC  AORTA  is  the  part  of  the  great  systemic  ""JJ"?*" 
vessel  above  the  diaphragm.     Its  extent  is  from  the  lower  border  ^^^^ . 
of  the  fifth  dorsal  vertebra  (the  left  side),  where  the  arch  ceases, 
to  the  front  of  the  last  dorsal  vertebra. 

Contained  in  the  interpleural  space  in  front  of  tlie  spine,  the  <»a»e ; 
vessel  is  rather  curved,  lying  at  its  upper  part  on  the  left,  but  below 
on  the  front  of  the  spinal  column.   Beneath  it  are  the  vertebrs  and 
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the  smaller  azygos  veins.  In  front  of  the  vessel  is  the  root  of  the 
left  long  with  the  pericardium.  On  its  left  side  it  is  covered  through- 
out by  the  pleura ;  and  on  its  right  side  are  the  oesophagus  and  the 
thdracic  duct,  though  near  the  diaphragm  the  gullet  is  placed  over 
the  aorta. 

The  brancJies  of  the  vessel  are  distributed  to  the  surrounding 
parts,  and  are  named  from  their  destination  bronchial,  pericardial, 
oesophageal,  mediastinal,  and  intercostal. 

o.  The  bronchial  arteries  supply  the  structure  of  the  lungs,  and 
adhere  to  the  posterior  part  of  the  bronchial  tubes,  on  which  they 
ramify  (p.  361)  ;  they  give  some  twigs  to  the  bronchial  glands  and 
the  oesophagus. 

For  the  left  lung  there  are  two  arteries  (superior  and  inferior), 
which  arise  from  the  front  of  the  aorta  at  a  distance  from  each 
other. 

The  artery  of  the  right  lung  arises  in  common  with  one  of  the 
left  bronchial  arteries  (superior),  or  from  the  first  intercostal  artery 
of  the  right  side. 

Bronchial  veins.  A  vein  issues  from  the  root  of  each  lung,  and 
ends  in  the  following  manner : — the  right  joins  the  larger  azygos  vein; 
and  the  left  ends  in  the  superior  intercostal  vein  of  its  own  side. 

b.  The  pericardial  branches  are  some  irregular  twigs,  which  are 
furnished  to  the  posterior  part  of  tlie  cardiac  bag. 

c.  (Esophageal  branches  arise  at  different  points  of  the  aorta,  and 
are  four  or  five  in  number.  Ramifying  ui  the  gullet,  the  vessels 
anastomose  with  one  another ;  above,  they  communicate  with 
branches  of  the  inferior  thyroid  artery  near  the  pharynx ;  and  below, 
with  twigs  of  the  coronary  artery  of  the  stomach. 

d.  Small  mediastinal  branches  (posterior)  supply  the  areolar  tissue 
and  the  glands  in  the  interpleural  space. 

e.  Tlie  intercostal  arteries  are  ten  on  each  side  ;  nine  are  furnished 
to  the  same  number  of  tower  intercostal  spaces,  whilst  the  last  lies 
below  the  twelfth  rib  :  to  the  upper  two  spaces  branches  are  sup- 
plied from  the  intercostal  artery  of  the  subclavian  trunk. 

These  small  vessels  arise  from  the  posterior  part  of  the  aorta, 
and  run  outwards  on  the  bodies  of  the  vertebrae,  beneath  the  cord 
of  the  sympathetic  nerve,  to  the  intercostal  spaces,  where  each 
divides  into  an  anterior  and  a  posterior  branch.  In  this  course  the 
upper  arteries  have  a  somewhat  oblique  direction  ;  and  as  the  aorta 
lies  on  the  left  of  the  spine  the  right  vessels  are  the  longest :  the 
right  also  pass  beneath  the  oesophagus,  the  thoracic  duct,  and 
the  azygos  vein.  Many  twigs  are  supplied  to  the  bodies  of  the 
vertebrflB. 

In  the  spaces  bounded  by  the  true  ribs,  the  anterior  branchy  tlie 
larger  of  the  two,  continues  onwards  between  the  muscular  strata 
nearly  to  the  anterior  third  of  the  intercostal  space,  where  it  ends 
in  two  pieces,  which  anastomose  with  the  intercostal  arteries  of  the 
internal  mammary  (p.  253).  At  first  the  artery  lies  in  the  middle 
of  the  intercostal  space,  beneath  the  pleura  and  a  fascia  from  the 
internal  intercostal  muscle,  and  resting  on  the  external  intercostal 
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layer ;  but  near  the  angle  of  Hie  rib  it  ascends  to  the  upper  boundary. 
Accompanying  the  artery  are  the  intercostal  vein  and  nerve, — ^the  with  vein 
vein  being  commonly  above,  and  the)  nerve  below  it ;  but  in  the  *°  ^^^'*'' 
upper  spaces  the  nerve  is,  at  first,  higher  than  the  arteiy. 

Below  the  true  ribs  the  vessels  are  contained  partly  in  tlie  thoracic  Anterior 
and  partly  in  the  abdominal  wall.    Behind  they  have  the  same  {JJJIJJ^  °' 
course  and  connections  as  the  higher  intercostals ;  but  in  the  wall  enters  wall 
of  the  abdomen  they  lie  between  the  two  deep  muscles  ;  they  will  of  abdomen. 
be  noticed  hereafter. 

Branches  are  furnished  to  the  intercostal  and  abdominal  muscles,  Offsets, 
and  to  the  ribs.   About  the  centre  (from  front  to  back)  of  the  inter- 
costal space  a  superficial  twig  arises,  which  accompanies  the  cuta- 
neous nerve. 

The  highest  artery  of  the  aortic  set  of  intercostals  anastomoses  Anasto- 
with  the  superior  intercostal  branch  of  the  subclavian  artery  ;  and  "*<»*••. 
the  lowest  (below  the  true  ribs)  enters  the  abdominal  wall,  and 
anastomoses  with  the  arteries  of  that  part. 

The  posterior  branch  turns  backwards  between  a  vertebra  and  an  Posterior 
ascending  costo-transverse  ligament,  and  is  distributed  in  the  Back.  ^JJJ^ 
As  it  passes  by  the  intervertebral  foramen  it  furnishes  a  small  spinal  the  back, 
branch  to  the  vertebrae  and  the  spinal  cord.  (See  Vessels  of  the 
Spinal  Cord.) 

The  intercostal  vein  resembles  closely  the  artery  in  its  course  and  intercostal 
branching.    Near  the  head  of  the  rib  it  receives  a  contributing  dorsal  ^  ®*°* 
branch,  and  then  joins  an  azygos  vein. 

The  superior  intercostal  artery  of  the  subclavian  trunk  (p.  71)  Superior 
descends  over  the  neck  of  the  first  rib,  external  to  the  ganglion  of  *°*«"^*****' 
the  sympathetic,  and  supplies  a  branch  to  the  first  intercostal  space  :  sappUw  ot» 
continuing  to  the  second  space,  which  it  supplies  in  like  manner,  it  spaces, 
anastomoses  with  the  upper  aortic  branch. 

Its  intercostal  ofEsets  divide  into  an  anterior  and  a  posterior  branch, 
like  the  arteries  from  the  aorta. 

The  vein  accompanying  the  artery  opens  into  the  innominate  vein  its  vein 
of  the  same  side.    The  left  superior  intercostal  vein  (fig.  106,  »),  on  the  right 
formed  by  branches  from  the  two  or  three  highest  spaces,  is  joined  side. 
by  the  left  bronchial  vein,  and  ends  in  the  left  innominate  vein, 
after  crossing  the  arch  of  the  aorta. 

The  intercostal  or  azygos  veins  are  two  in  number  on  the  left,  Three 
and  one  on  the  right  side,  and  receive  branches  corresponding  with  J22^ 
the  ofbets  furnished  by  the  thoracic  aorta. 

The  right  or  larger  azygos  (fig.  106,  ')  begins  in  the  lumbar  veins  Large 
on  the  right  side  of  the  spine,  and  its  origin  is  described  with  the  ri^tHide^ 
vessels  of  the  abdomen.    It  enters  the  thorax  through  the  aortic  "^^ 
opening  of  the  diaphragm,  and  ascends  on  the  right  side  of  the 
thoracic  duct,  over  the  intercostal  arteries  and  the  bodies  of  the 
▼ertebrsB.    Opposite  the  fourth  intercostal  space  the  vein  arches 
forwards  above  the  root  of  the  right  lung,  and  enters  the  superior  and  joins 
cava  as  this  vessel  pierces  the  pericardium.    Its  valves  are  very  in-  JJ{J^°' 
complete,  so  that  blood  may  flow  either  way ;  and  the  intraspinal 
And  intercostal  veins  may  be  injected  through  it. 
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Branches.  In  this  vein  are  collected  the  intercostals  of  the  right 
side  below  the  upper  two  spaces  ;  some  of  the  intercostals  of  the 
left  side  of  the  thorax,  through  the  left  azygos  veins ;  and  some 
small  oesophageal,  mediastinal,  and  vertebral  veins,  with  the  right 
bronchial  vein. 

By  means  of  the  right  vein  the  inferior  communicates  witli  the 
superior  cava,  so  that  blood  may  reach  the  heart  from  the  lower 
part  of  the  body,  or  the  opposite,^if  one  of  the  cavse  should  be 
obstructed. 

The  left  lower  azygos  vein  (fig.  106,  *)  begins  in  the  abdomen  in 
the  lumbar  veins  of  the  left  side  of  the  vertebral  column.  Entering 
the  thorax  along  with  the  aorta,  or  through  the  cms  of  the  dia- 
phragm, the  vein  ascends  on  the  left  of  the  aorta  as  high  as  tlie 
seventh  or  eighth  dorsal  vertebra,  where  it  crosses  beneath  that 
vessel  and  the  thoracic  duct  to  end  in  the  right  azygos.  It  receives 
the  foiu*  or  five  lower  intercostal  veins  of  the  left  side,  and  some 
oesophageal  and  mediastinal  branches. 

The  left  upper  azygos  vein  (fig.  106,  *)  is  formed  by  offsets  from 
the  spaces  bet^veen  the  superior  intercostal  and  the  preceding.  Ke- 
ceiving  three  or  four  branches,  the  trunk  either  joins  the  lower 
azygos  of  its  own  side,  or  crosses  the  spine  to  open  into  the  right 
vein. 

The  (ESOPHAGUS  or  gullet  is  a  hollow  muscular  tube,  which  extends 
from  the  pharynx  to  the  stomach :  the  cervical  portion  has  been 
described  at  p.  120,  and  the  thoracic  part  is  now  to  be  examined. 

Appearing  in  the  thorax  rather  to  the  left  of  the  middle  line,  the 
gullet  is  directed  beneath  the  arch  of  the  aorta,  and  reaches  the 
middle  of  the  spine  about  the  fifth  dorsal  vertebra.  From  that 
spot  it  is  continued  through  the  interpleural  space  on  the  right  of  the 
aorta,  till  near  the  diaplu-agm,  where  it  takes  a  position  over  the 
aorta,  to  gain  the  oesophageal  opening  of  that  muscle. 

As  far  as  the  aortic  arch  the  oesophagus  lies  beneath  the  trachea, 
though  it  is  inclined  somewhat  to  the  left  of  the  air  tube  ;  beyond 
the  arch  it  is  crossed  by  the  left  bronchus,  and  is  concealed  by  the 
pericardium  as  far  as  the  diaphragm.  At  the  upper  part  of  the 
thorax  the  gullet  rests  on  the  longus  colli  muscle  and  the  vertebne ; 
but  below  the  arch  of  the  aorta  it  is  separated  from  the  spine  by 
the  intercostal  vessels,  and  the  aorta.  Laterally  it  touches  the  left 
pleura  above  the  arch,  and  both  pleurae  below,  but  more  of  the  right 
than  the  left.  Below  the  bronchus  the  pneumogastric  nerves  sur- 
round the  oesophagus  with  their  branches ;  and  above  the  same  spot 
the  thoracic  duct  is  in  contact  with  it  on  the  left. 

Structure.  If  a  piece  of  the  gullet  be  removed  and  distended 
with  tow,  it  will  be  easy  to  show  a  muscular,  fibrous,  and  mucous 
coat,  one  within  another. 

The  muscular  coat  is  thick  and  strong,  and  possesses  two  layers 
of  fibres,  of  which  the  external  is  longitudinal,  and  the  internal 
circular  in  direction,  like  the  muscular  tunic  of  the  other  parts  of 
the  alimentary  tube.  In  the  upper  tliird  of  the  oesophagus  the 
fibres  are  red,  but  below  that  spot  the  colour  becomes  paler. 
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The  external  layer  is  formed  of  parallel  longitudinal  fibres,  which  exu-rnal 
form  an  entire  covering,  and  end  below  on  the  stomach.    The  fibres  JjJJj^^^^** 
begin  opposite  the  cricoid  cartilage  (p.  132) ;  and  at  intervals  vary- 
ing from  half  an  ineh  to  an  inch  and  a  half,  they  are  connected 
with  tendinous  points  (-^  to  -j2^  of  an  inch  long)  like  the  fibres  of 
the  rectus  abdominis  muscle. 

The  internal  layer  of  circular  fibres  is  continuous  above  with  the  and  internal* 
fibres  of  the  pharynx ;  they  are  more  obhque  at  the  middle  than  at  *^^^ 
either  end  of  the  oesophagus. 

Tlie  fibrous  layer  is  situate  between  tlie  muscular  and  mucous  Fibrous 
coats,  and  attaches  the  one  to  the  other  loosely.  *  ^y«r- 

Tlie  mucous  coat  will  be  seen  on  cutting  open  the  tube :  it  is  Mucous 
reddish  in  colour  above  but  pale  below,  and  is  very  loosely  con-  "***• 
nected  with  the  muscular  coat,  so  that  it  is  thrown  into  longitudinal 
folds  when  tlie  oesophagus  is  contracted.     Lining  the  interior  is  a 
thick  layer  of  scaly  epithehum ;  and  the  surface  is  studded  with  Epithelium 
minute  papilla.  "^^  p*p^- 

Some  compound  glands  (oesophageal)  are  scattered  along  the  tube ;  some 
at  the  lower  part  of  the  gullet  they  are  most  numerous,  and  form  a  8^"*^- 
ring  (cardiac)  close  to  the  stomach. 

Lymphatics  of  the  Thorax.  In  the  thorax  are  lymphatic  vessels  Lymphatics 
of  the  wall  and  the  viscera,  wliich  enter  collections  of  glands,  and  tSonuc. 
end  in  one  or  other  of  the  two  lymphatic  ducts.    Besides  these,  the 
large  thoracic  duct  traverses  the  thorax  in  its  course  from  the 
abdomen  to  the  neck. 

Lymphatic  f/lands.   Along  the  course  of  the  internal  mammary  Sternal 
artery  hes  a  chain  of  sternal  or  mediastinal  glands,  which  receive  ^ 
lymphatics  from  the  front  of  the  chest,  the  thymus  body,  the  peri- 
cardium, and  the  upper  surfaces  of  the  diaphragm  and  liver. 

On  each  side  of  the  spine,  near  the  heads  of  the  ribs,  as  well  as  intercostal. 
between  the  intercostal  muscles,  is  placed  a  group  of  intercostal 
glands  for  the  reception  of  the  lymphatics  of  the  posterior  wall  of 
the  thorax. 

Numerous  bronchial  glands  are  situate  at  the  division  and  along  Bronchial 
the  side  of  the  trachea,  through  wliich  the  lymphatics  of  the  lung 
pass ;  and  beneath  the  arch  of  the  aorta  are  a  few  cardiac  glands,  and  cardiac. 
to  which  the  lymphatics  of  the  heart  are  directed. 

Along  the  side  of  the  aorta  and  oesophagus  is  a  chain  of  cesopha-  (Esophageal. 
geal  glands,  which  are  joined  by  the  lymphatics  of  the  oesophagus, 
and  communicate  with  those  of  the  lungs. 

The  tluyracic  duct  (fig.  106,  *)  is  the  main  channel  by  wliich  the  Thoracic 
lymphatic  and  lacteal  fluid  of  the  lower  half  of  the  body,  and  of  *^^^^ 
the  left  side  of  the  upper  half  of  the  body,  is  conveyed  into  the 
blood.    The  duct  begins  in  the  abdomen  in  an  enlargement  (chyli  begins  iu 
receptaculum),  and  ends  in  the  left  subclavian  vein  of  the  neck,  menand* 
It  is  about  eighteen  inches  in  length,  and  is  contained  in  the  thorax,  ^^^  *^ 
except  at  its  origin  and  termination.     It  has  the  undermentioned 
connections  :— 

Entering  the  cavity  on  the  right  of  tho  aorta  and  tlirough  the  Connec- 
same  opening,  the  duct  ascends  on  the  right  side  of  that  vessel,  thona:    ^ 
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OS  Iiigli  an  tl)c  arch.  Opposite  tlie  fifth  dorsal  vertebra  it  puses 
benentli  the  aortic  arch,  and  is  applied  to  the  left  side  of  tbe 
(ceopliogus,  on  which  it  is  conducted  to  the  neck  under  the  left 
Bubclavion  artery.  At  the  lower  part  of  the  neck  the  duct  arches 
outwards,  as  before  described  (p.  117),  to 
Fig.  100.*  open  into  the  left  mibclavian  vein. 

y  In  this  course  the   tube  is   oft«ntinieB 

divided  in  two,  which  uuite  again ;  or  its 
diviuons  maj  even  form  a  plexus.  Near 
its  terminatiou  it  is  frequently  branched. 
It  is  provided  with  valves  at  intervals,  like 
H  vein;  and  these  are  in. greatest  number 
at  the  upper  part. 

Braneha.  In  the  thorax  the  duct  re- 
ceives the  lymphatics  of  the  left  Imlf  of 
the  cavity,  viz.,  from  the  sternal  and  inter- 
costal glands ;  also  tbe  lymphatics  of  the 
left  lung,  the  left  side  of  the  heart,  and 
the  trachea  and  resophagus. 

The  right  lymphatk  duct  (fig.  27)  re- 
ceives large  branches  from  the  viscera  of 
'  the  thorax.  It  is  a  short  trunk,  about  half 
an  inch  in  lengtli,  and  opens  into  tlie  angle 
of  union  of  the  subclavian  and  jugular 
vfirm  of  the  same  side  (p.  71):  its  open- 
ing is  guarded  by  valves. 

Hranches.  Into  this  trunk  the  lymphatics 
of  t)ie  right  upper  limb,  and  right  side  of 
the  head  and  neck  pour  their  contents.     In 
addition,  the  lymphatics  of  the  right  side 
of  the  chest,  right  lung  and  right  half  of 
the  heart,  and  some  from  the  right  lobe 
of  the  liver,  after  passing  tlurough  their 
respective  glands,  unite  into  a  few  loi^ 
trunks,  wliich  ascend  beneath  the  innomi- 
nate vein  to  reach  the  duct  in  the  neck. 
Structure  of  the  duels.  Tlie  wall  of  the  tube  resembles  that  of  the 
blood-vessels  in  structure  (p.  118). 
CoBT  OF  THB  Sympathktic  Nkbve.  Tlie  thoracic  part  of  the  gasg- 
c  liated  cord  of  the  sympathetic  nerve  is  covered  bj-  the  pleura,  and 
is   placed   over  the  heads  of  the  ribs,  and  tbe  intercostal  vessels. 
Tlie  ganglia  on  it  are  uBiially  twelve,  one  being  oppoMte  each  dorsal 
nerve,  but  this  number  varies  much.     The  upper  ganglion  is  the 
largest ;  and  the  la«t  two   are   rather   anterior   to  the  line  of  the 


*  View  of  tbe  thoiscic  duct,  and  tha  iattrooBtal  veiiis.  1.  Thoradc  dnet. 
2.  Bndine  of  tbe  duel  in  the  l«ft  aiibelaTian  rein.  3.  I^rge  or  ri^t  **jti» 
ran.  4.  Left  lover  ujgos  or  intercwlal  vein.  5.  Left  upper  aij|o*  or 
intereoBtal.      6.  Vena  cava  nuperior.      7.  Left  inlemal  jogolar  Ttdn,   cot 

tbrough. 
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others,  being  sitaate  on  the  nde  of  the  bodies  of  the  correspondiiig 
Tertebrae. 

Each  ganglion  famiehes  extfimal  branches  to  communicate  with  Bnncb 
the  spinal  nerves,  and  internal  for  the  supply  of  the  viscera. 

External  or  connecling  branches  (fig.  107).     Two  offsets  pass  out-  totoUi 


Kg.  107.* 


to*ai>pl7 


/  ^, 


wards  from  each  ganglio: 
to  join  a  spinal  nerve  (in- 
tercostal). In  the  branches 
of  communication  both 
spinal  and  sympathetic 
nerve  fibrils  are  combined ; 
but  one  (A)  conBiaU  almost 
entirely  of  apinal,  and  the 
wther  (i)  nearly  altogether 
of  sympatlietic  nerve 
fihrea. 

The  internal  or  visceral 
hranchu  differ  in  size 
«nd  distribution,  according 
as  tliey  are  derived  from 
the  upper  or  lower  six 
ganglia. 

The  offeets  of  ttie  vpptr 
fix  are  very  small,  and  are 
distributed  to  the  aorta, 
«nd  the  vertebreo  with  the 
ligaments.  Mr,  Swan  des- 
cribes a  plexus  in  front  of 
the  spine,  from  the  union 
of  the  brancheH  of  oppo- 
site sides.  From  the  third  and  fourth  ganglia  ofEsets  are  sent  to  the 
posterior  pulmonary  plexus. 

The  branches  of  the  loioer  iiLc  are  larger  nnd  much  whiter  tiwn  lowrdt 
the  others,  and  are  united  to  form  visceral  or  splanchnic  nerves  of  i^a 
the  abdomen  :  these  are  three  in  number  (large,  small,  and  small- 
eat,)  and  pierce  the   diaphragm  to  end  in  the  solar  and  renal 
plexnses. 

The  great  iplanehtiie  nerve  is  a  large  white  cord,  which  receives  ^jSchnio 
roots  apparently  from  only  four  or  five  ganglia  (sixth  to  the  tenth), 
bat  its  fibres  may  be  traced  upwards  on  the  knotted  cord  as  high 
-BB  the  tliird  ganglion.    Descending  on  the  bodies  of  the  vertebre,  *"  MniiiiBa 
it  pierces  the  fibres  of  the  cms  of  the  diaphragm,  and  ends  in  the  >"*""  • 
semilonar  ganglion  of  the  abdomen.    At  the  lower  port  of  tiie 
thorax  the  nerve  may  present  a  ganglion. 

*  Sdieiae  to  illiutrat«  the  connection  between  the  sinaai  and  ajinpaiUietic 
Darrra.  (Todd  aad  Bovnuui.j  a.  Poiterior  root  of  a  ipinal  nerre,  vith  a 
g^al'— 'i  c  b.  Anterior  root.  d.  Posterior  primarf  bnneh.  t.  Antarior 
priiiui7  iKsnch  of  the  ipiiul  nerve.  /.  Knotted  cord  of  the  lympMhfltic. 
S-  QaDfUa  oa  the  cord,  h.  White  ofiet  from  the  ai«nal  to  the  sjmpathetic 
nlTTa.     i.  Qnj  atbat  from  the  STrnfttlittic  to  the  apinal  nerTe, 
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small 

■pUnchnic 
toooeliac 
plexus; 


nnaUest 
splanehnic 
to  renal 
lilexns. 


The  9inaU  splanchnic  nerve  begins  in  the  tenth  and  eleventh 
ganglia,  or  in  the  intervening  cord.  It  is  transmitted  inferiorly 
through  the  cms  of  the  diaphragm,  and  enters  the  part  of  the  solar 
plexus  by  the  side  of  the  coeliac  artery. 

The  smallest  splanchnic  nerve  springs  from  the  last  ganglion,, 
and  accompanies  the  other  nerves  through  the  diaplu-agm  :  in  the^ 
abdomen  it  ends  in  the  renal  plexus.  This  nerve  may  be  absent,, 
and  its  place  may  be  taken  by  an  oftaeX  of  the  preceding. 


PARIETES  OF  THE  THORAX. 


Soft  parts 
hoandiiig 
the  thorax. 


Infracostal; 
position, 

attach- 
ments : 


irregnlari- 
ties. 


Use. 


Intercostal 
mosclesw 


Inner  layer 

reaches 
angle  of 
tiie  rib. 

Connec- 
tions. 

Onter  layer 


extends 
hack  to 
head  of  the 
rib. 


Use. 


Tmcc 
ner%'en. 


Intercostal 
nenres. 


Between  the  ribs  are  lodged  the  t^'o  layers  of  intercostal  muscles,, 
with  the  intervening  nerves  and  arteries ;  and  inside  them  lies  a 
thin  fleshy  layer  behind, — ^the  infracostals.  At  the  base  of  the  thorax 
is  the  diaphragm. 

The  INFRACOSTAL  MUSCLES  are  small  slips  of  fleshy  fibres,  which 
are  situate  on  the  inner  surface  of  the  ribs,  where  the  internal  inter- 
costals  cease.  Apparently  part  of  the  inner  intercostals,  they  arise- 
from  the  inner  surface  of  one  rib,  and  are  attached  to  the  like 
surface  of  the  rib  next  succeeding. 

They  are  uncertain  in  number,  but  there  may  be  ten  :  they  are 
smaller  above  than  below,  and  the  upper  and  lower  may  pass  over 
more  than  one  space. 

Action,  These  thin  muscles  approach  the  ribs  to  one  another, 
diminishing  the  size  of  the  thoracic  cavity,  and  act  thus  as  expiratory 
muscles. 

Intercostal  Muscles.  The  anterior  part  of  the  muscles  has  been 
described  (p.  251) ;  and  the  posterior  part  may  be  now  examined 
from  the  inner  side. 

The  irmer  muscle  begins  at  the  sternum,  and  reaches  backwarda 
to  the  angle  of  the  ribs  in  the  middle  spaces,  but,  higher  and  lower, 
the  muscular  fibres  approach  nearer  the  spine.  Where  the  fibres 
cease,  a  thin  fascia  is  continued  backwards  over  tlie  outer  muscle. 
The  inner  surface  is  lined  by  the  pleura,  and  the  opposite  surface 
is  in  contact  with  the  intercostal  nerve  and  vessels. 

External  muscle.  When  the  fascia  and  the  infracostal  muscles 
have  been  removed,  the  external  intercostal  will  be  seen  between 
the  posterior  border  of  the  internal  muscle  and  the  spine.  Its  fibres 
cross  those  of  the  inner  intercostal  layer.  Whilst  this  muscle  ex- 
tends backwards  to  the  tubercle  of  the  rib,  it  does  not  reach  farther 
forwards  than  the  rib  cartilages,  as  before  said. 

Action.  The  use  of  the  intercostal  muscles  in  respiration  is  given 
in  p.  252. 

Dissection.  In  a  few  spaces  the  internal  intercostal  muscle  may 
be  cut  through,  and  the  intercostal  nerve  and  artery  traced  out- 
wards. 

The  intercostal  nerves  are  the  anterior  primary  branches  of  the 
dorsal  nerves.  Twelve  in  number,  they  occupy  the  intercostal  spaces, 
without  communicating  in  a  plexus  ;  and  the  last  is  placed  below 
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the  twelfth  rib.    The  upper  six  lie  between  the  ribs,  and  are  confined  Uppw  tix 
to  the  wall  of  the  thorax  ;  whilst  the  lower  six  are  prolonged  into  ^^^, 
the  abdominal  wall,  where  the  ribs  cease  in  front. 

Upper  six.  At  first  the  nerves  lie  between  the  plenra  and  snb-  Connae- 
jacent  fascia  and  the  external  intercostal  muscle,  with  an  artery  and  muscles^ 
▼dn ;  but  they  enter  soon  between  the  intercostals  and  extend 
forwards  to  the  middle  line  of  the  body.    Near  the  head  of  the  rib 
each  is  joined  by  filaments  from  the  sympathetic.     In  its  course  with  sympa- 
each  supplies  branches  to  the  intercostal  muscles  and  the  ribs,  and        ^' 
cutaneous  offsets  to  the  surface ;  these  are  described  in  the  dis-  Ottaeta. 
sections  of  the  upper  limb  and  wall  of  the  abdomen. 

There  are  some  deviations  in  the  first  and  second  nerves  from  the  ?2!£f^ 
arrangement  above  specified. 

The  first  nerve  ascends  in  front  of  the  neck  of  the  highest  rib,  Wrat  nerve 
•     and  ends  in  the  brachial  plexus.    Before  it  leaves  the  chest  it  mostly  bm- 
snpplies  to  the  first  intercostal  space  a  branch,  which  furnishes  ^'^'^  vwxaa, 
muscular  ofbets,  and  becomes  cutaneous  by  the  side  of  the  sternum. 
There  is  not  any  lateral  cutaneous  offset  from  this  branch,  except 
in  those  cases  in  which  the  second  nerve  is  not  as  large  as  usual. 

The  second  nerve  may  extend  a  considerable  way  on  the  wall  of  Second 
the  chest  before  entering  between  the  intercostal  muscles,  nd  may 
ascend  even  to  the  first  space.    It  is  remarkable  in  having  a  very 
large  lateral  cutaneous  branch  (p.  238).    In  front  it  ends  like  the 
others. 

Upper  surface  of  the  diaphragm.    The  centre  of  the  mtttcle  is  Upper  sur- 
tendinous,  and  the  sides  are  fieshy.    In  contact  with  Hie  upper  djApbngm. 
surface  are  the  lungs  laterally,  and  the  pericardium  in  thef  midcUe : 
the  phrenic  vessels  and  nerves  pierce  tlds  surface,  extemid  to  the  Y^"^, 
periLdimn.    In  the  diaphragm  are  the  foUowing  .piRtareB  :-«i>e  ^^^ 
for  the  oesophagus  and  the  pneumogastric  neires,  a  second  for  the  in  it 
vena  cava,  a  third  for  the  aorta  with  the  thoracic  dnct  and  the 
vena  azygos,  and  a  fourth  on  each  side  for  the  splanchnic  nerves. 
Beneath  it  the  sympathetic  passes  into  the  Hbdomen. 

The  arch  of  the  diaphragm  towards  the  thorax  has  been  before  Curve, 
referred  to  (p.  327). 

Directions,  The  dissector  of  the  thorax  now  waits  while  the  Sj^^ffS" 
examination  of  the  Back  is  made.    Afterwards  he  is  to  learn  the  Back  is  nov 
ligaments  of  the  ribs  and  spine  :  a  notice  of  these  will  be  found  in  ™*^®' 
the  following  Section. 


Section  II. 

LIGAMENTS    OF    THE   TRUNK. 

The  ligaments  of  the  vertebrsB,  ribs,  and  sternum,  are  included  in 
fhifl  Section. 

Abticulation  of  the  Ribs.  The  osseous  part  of  each  rib  is  1^lited  a  rib  is 
to  the  spinal  column  on  the  one  side,  and  the  rib  cartilage  on  the  the  verte- 
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1  other,  by  three  eets  of  ligaments,  viz.,  one  between  tbe  bead  of  tiie 
bono  and  tbe  bodies  of  tlie  vertebra  ;  a  second  from  the  neck  and 
tobercle  to  tlie  transverse  proceases  of  tbe  vertebrs ;  and  a  third 
between  it  and  the  cartilage. 

DiiKctUm.  For  tbe  purpose  of  examining  tbe  ligauienta  between 
the  rib  and  tbe  vertebra;,  take  a  piece  of  tbe  spinal  column  with 
three  or  four  riba  attached.  After  removing  tbe  intercostal  and 
other  muscles,  and  the  loose  tiaaue  from  the  surface  of  the  bones, 
tbe  student  will  be  able  to  define,  as  below,  the  ligaments  paaaiug 
from  tbe  bead  and  neck  of  the  rib  to  tbe  bodiea  and  transverse 
processes  of  the  vertebrre. 

The  ligaments  attaching  tbe  costal  cartilage  to  the  rib  and  sternum 
are  to  be  dissected  on  the  port  of  tlie  thorax  which  was  removed  in 
opening  the  cavity. 

LiQAMENTS  OF  THE  Head  OF  THE  BiB.   Where  the  head  of  the  rib 
is  received  into  a  hollow  in  the  l>odics  of  two  contiguous  vertebne, 
the   articulation    is  provided  with 
two   retaining    ligaments  —  costo- 
vertebral   and    iiiterarticular,    with 

Tbe  costo-verlebral  ligamoit  (fig. 
108,  '),  named  stellate  from  its 
form,  is  composed  of  radiating 
fibres,  nnd  is  placed  in  front  of  the 
joint.  Attached  l>y  one  end  to  the 
rib,  it  is  divided  at  the  other  into 
three  sets  of  fibres  : — The  upper, 
tlie  largest,  ascends  to  the  body  of 
the  vertebra  above  the  rib  head; 
the  lower  descends  to  the  vertebra 
below  the  head ;  and  the  central 
part  is  united  with  the  fibro-carti- 
lage  between  the  vertebree. 

Where  the  rib  is  in  contact  witli 
only  one  vertebra,  as  in  tlie  first, 
eleventh,  and  twelfth,  the  ligament 
has  but  two  sets  of  fibres.  The 
chief  fibres  in  those  three  joints  arc 
fixed  into  the  body  of  that  vertebra  which  is  touched  by  the  costal 
head  ;  whilst  the  ascending  band  is  attached  to  the  body  of  the 
vertebra  immediately  above.  In  the  first  rib-joint  the  ascending 
band  is  continued  to  the  last  cervical  vertebra. 

The  iiUerwticviar  llgamtnt  will  be  seen  when  the  stellate  is  divided. 
It  is  a  short  thin  band  of  fibro-cartilage,  wliich  is  attached  on  one 
side  to  the  ridge  separating  the  articular  surfaces  on  tbe  head  of 


*  Lijameuti  of  the  liba  and  vertebne  (Bourgerr).  — 1 .  Anterior  ligament  of 
the  bodies  of  the  vertebne.  %  latenl  part  of  the  anterior  ligament  of  the 
■pins.  3.  Ligament  fit«Ilate)  bctveeD  tiio  TBrlehra  and  head  of  the  rib.  i. 
'         ■■  ■      ',  Int«npinaiu  ligaminl 
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the  rib,  and  on  the  other  to  the  fibro-cartilage  between  the  vertebras. 
In  the  joints  of  the  first,  eleventh,  and  twelfth  ribs,  where  the  head 
is  not  in  contact  witli  the  intervertebral  substance,  the  ligament  is 
Absent. 

Synovial  sacs.  There  are  two  sacs  in  the  articulation,  one  on  each  ^^^  *^o 
side  of  the  interarticular  ligament.    In  the  three  joints  before  men-  ^Sca^ 
tioned  (1st,  11th,  and  12th)  there  is  but  one  sac. 

Movements,  In  the  costo- vertebral  articulation  there  is  a  gliding  Kind  of 
of  the  rib  up  and  down,  and  forwards  and  backwards.    The  move-  "^ovemeiit; 
inent  of  the  head  is  more  limited  in  the  first  seven  ribs  which  are 
fixed  to  the  sternum  than  in  the  others  ;  and  is  greatest  in  the  last  degree, 
two,  in  consequence  of  tlie  ribs  being  free  anteriorly,  and  not  fixed 
behind  by  a  joint  to  tlie  transverse  process. 

During  the  increase  and  decrease  of  the  chest  the  body  of  the  Motion  of 
rib  is  rotated  out  and  iu,  around  a  line  subtending  the  arc  of  the  ^' 

circle  of  which  its  fore  part  is  a  segment.  The  degree  of  motion  is 
greatest  in  the  longest  ribs. 

Ligaments  of  the  Neck  and  Tubercle.  Three  ligaments  (costo-  Ligaments 
transverse)  pass  fiom  the  neck  and  tubercle  of  the  rib  to  two  trans-  rib, 
verse  processes.    Ajid  there  is  a  synovial  sac  between  the  rib  and 
its  transverse  process. 

The  anterior  costo-trajisverse  ligament  (fig.  108,  *)  is  larger  and  anterior 
longer  than  the  others.  It  ascends  from  the  upper  edge  of  tihe  neck  vene,^"^ 
to  the  transverse  process  of  the  upper  of  the  two  vertebrsa  with 
which  the  head  articulates  :  it  is  wanting  to  the  first  rib.  Between 
this  ligament  and  tlie  vertebra  the  posterior  branches  of  the  inter- 
costal vessels  and  dorsal  nerve  pass  ;  and  externally  it  is  joined 
by  the  fibrous  membrane  between  the  strata  of  tiie  intercostal 
muscles. 

The  posterior  costO'transverse  (fig.  116,  ^)  is  placed  at  the  posterior  JJjJ^^jg. 
^Lspect  of  the  rib.    It  is  a  short  band  of  fibres  between  the  rough  vene, 
part  of  the  tubercle  and  the  tip  of  the  transverse  process  of  the 
lower  of  the  two  vertebrse  touched  by  the  rib  head.    This  band  is 
longest  in  the  lowest  two  articulations. 

The  middle  or  interosseous  costo-transverse  is  placed  horizontally  "^'^J* 
^between  the  neck  of  the  rib  and  the  transverse  process  with  which  vex«e. 
ihe  tubercle  articulates.    It  will  be  best  seen  by  sawing  horizontally 
tlu^ugh  the  rib  and  the  transverse  process.    Its  fibres  are  mixed 
with  reddish  areolar  tissue. 

In  the  lowest  two  ribs  the  interosseous  costo-transverse  blends  in  in  the  two 
one  band  with  the  posterior  costo-transverse  ligament. 

Synovial  sac.  If  tiie  posterior  ligament  is  divided,  a  synovial  memr-  Sjmovial 
hrane  will  be  exposed  in  the  joint  between  the  tubercle  of  the  rib  "•*'• 
and  the  transverse  process. 

In  the  lowest  two  ribs,  which  do  not  touch  transverse  processes,  where 
the  synovial  sac  is  absent.  abeent 

Movement,  In  the  motion  of  the  rib,  the  bone  glides  upwards  and  Motion^ 
downwards  on  the  articular  facet  of  the  transverse  process ;  and 
the  degree  will  be  limited  by  the  smxounding  costo-transverse 
ligaments. 

B  B  2 
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LiQAMENTS  OP  THE  Stebnal  CARTILAGES.  The  cartilages  of  the 
trae  ribs  except  the  first  are  united  to  the  sternum  by  a  fibrous 
capsule,  which  covers  a  synovial  membrane ;  and  externally  they 
are  joined  to  the  osseous  part  of  the  rib.  The  first  is  generally 
ossified  to  the  sternum  ;  and  some  of  the  lower  cartilages  touch 
each  other,  and  are  connected  together  by  fibrous  bands  with  synovial 
membranes. 

In  the  cJumdro-stemal  articulation  (fig.  51,  *),  the  cartilages  are 
received  into  the  depressions  on  the  side  of  the  sternum,  and  are 
fixed  in  their  position  by  a  capsule  of  surrounding  fibres.  In  front 
and  behind  the  capsule  are  thickened  bands,  which  have  been  de- 
scribed as  anterior  and  posterior  ligaments. 

Between  the  cartilage  and  the  bone  is  a  synovial  membrane. 

In  the  joint  of  the  second  cartilage  there  is  an  interarticnlar 
ligament  (fig.  51, '),  as  in  the  head  of  the  rib,  which  joins  the 
cartilage  between  the  pieces  of  the  sternum.  A  synovial  sac  exists 
on  each  side  of  the  interarticnlar  ligament. 

A  separate  band  of  fibres  joins  the  cartilage  of  the  seventh  rib 
to  the  xiphoid  cartilage,  and  is  named  costo-xiphoid  ligament. 

Costal  cartilage  toith  the  rib.  The  bony  part  of  the  rib  is  hollowed 
to  receive  the  costal  cartilage,  and  the  periosteum  of  the  rib  is  the 
investing  membrane  between  the  two. 

Costal  Cartilages  to  one  Another.  The  contiguous  surfaces  of 
the  costal  cartilages  from  the  sixth  to  the  ninth  are  flattened,  and 
are  connected  by  ligamentous  fibres ;  each  articulation  is  provided 
with  a  synovial  membrane. 

Movement.  There  is  only  a  limited  gliding  motion  in  the  chondro- 
sternal  and  the  interchondral  articulations.  The  second  rib-cartilage 
joint  is  the  most  moveable. 

Asternal  Cartilages.  Tlie  cartilages  of  the  three  first  false  ribs^ 
are  united  only  by  end-bands  of  fibrous  tissue,  and  are  freer  to 
move  than  those  which  are  attached  to  the  sternum.  The  lowest 
two,  which  are  separate  from  one  another,  are  the  least  fixed  of  alL 

Articulation  of  the  Sternum  (fig.  51).  As  the  two  pieces  of 
the  bone  are  imited  by  cartilage  without  any  synovial  membrane, 
the  kind  of  articulation  is  sometimes  named  synchondrosis.  The 
articulation  is  strengthened  by  anterior  and  posterior  longitudinal 
fibres. 

Movement.  In  articulations  through  the  medium  of  cartilage,  as 
here  and  in  the  pelvis,  there  is  very  little  motion  to  be  perceived, 
even  when  the  osseous  pieces  are  forcibly  pulled  by  the  hands. 

Articulation  op  the  VERTEBna:.  The  vertebra?  of  the  spinal 
column  are  united  together  by  two  sets  of  Ugaments — one  for  the 
bodies,  and  the  other  for  the  arch  and  processes. 

Along  the  spinal  column  the  ligaments  have  a  general  resem- 
blance, and  one  description  will  suffice  except  for  those  between 
the  first  two  vertebra?  and  the  head,  and  in  the  pelvis. 

Dissection.  After  the  articulations  of  the  ribs  have  been  examined,, 
the  same  piece  of  the  spinal  column  will  serve  for  the  preparation 
of  the  ligaments  of  the  bodies  of  the  vertebrae.     The  anterior  liga- 
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ment  of  the  bodies  will  be  defined  with  very  little  trouble,  by 
removing  die  areolar  tiasne. 

It  is  Bappoaed  that  the  apinaJ  conftl  boa  been  opened  to  examino 
the  epioal  cord,  and  that  the  posterior  ligament  of  the  bodies  of  the 
vertebra  is  laid  bare ;  bat  if  the  canal  ahonld  not  be  open,  the 
neural  arches  of  the  vertebne  are  tA  be  removed  by  sawing  throng 
tlie  pedicles. 

The  remaining  ligaments  between  the  neural  arches,  spines,  and 
articular  processes  of  the  bones,  maybe  dissected  on  the  piece  taken 
away  in  opening  the  spinal  canaL 

LiaAHENTS  OP  THE  BODIES.  The  bodies  of  the  vertftbrce  are  united  Tl 
by  an  anterior  and  ■  posterior  common  ligament,  with  an  inter- " 
veiling  piece  of  fibro-cartilage. 

The  anterior  cojnmon  ligameal  (fig.  109,  a)  reaches  from  the  atlas  ^ 
to  the  sacrum :  it  is  widest  opposite  the  lumbar  vertebrn,  and  is  ii, 
narrowed  upwards.    It  consists  of  a  central  wide  and  ttiick  part  (a),  w 
and  of  a  thinner  portion  (6),  on  each  side   of  the  body  of  the 
vertebra.    If  the  central  piece  be 

cut  across  at  intervals  it  will  bo  '*  ^'''* 

tieen  to  be  thickest  opposite  the 
liollow  of  the  bodies. 

The  fibres  of  the  middle  part 
are  longitudinal  in  direction.  By 
detaclitng  parts  of  tlie  ligament, 
the  saperficial  fibres  will  be  seen 
to  reach  three  or  more  vertebne, 
whilst  the  deep  extend  from  bone 
to  bone.  A  greater  nnmber  of 
the  fibres  are  attached  to  the  in- 
tervertebral fibro-cartilages  than 
to  the  bones;  and  more  are  fixed 
to  the  margins  than  the  centre  of 
the  body. 

The  potterior  common  ligament 
(fig.  110),  much  thinner  tlian  the 

anterior,  is  contained  ui  the  spinal  canal,  lying  on  the  posterior 
face  of  the  vertebree,  and  extends  from  the  sacrum  to  the  ocdpital 
bone-    This  ligament  is  wide  above,  and  diminishes  in  nza  down-  Form. 
wards,  just  the  apposite  of  the  anterior.    In  the  neck,  a,  it  is  loose, 
and  extends  across  the  bodies.    In  the  bock  and  loins  it  is  a  narrow 
band,  B,  which  sends  oS  on  each  nde  a  pointed  process  to  be  at- 
tached to  the  pedicle  of  the  neural  arch;  and  it  is  wider  opposite 
the  intervertebral  discs  than  on  the  bodies,  so  that  the  margins  are 
dentate.     One  surface  of  the  ligament  is  in  contact  with  the  dura  coddm- 
mater ;  and  between  the  band  and  the  vertebras  are  the  intraapina]      °^ 
vessels. 

Its  fibres  are  superficial  and  deep  as  in  the  anterior  ligament,  and  ^JJfJf 

Bbn. 

*  Aatsrior  cominoii  ligunent  of  the  bodies  of  the  Tertalim.  a.  Hiddls 
strcnc  part,  ud  b,  laUral  thio  jiart  of  th«  ligaiMat. 
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are  more  closelj  united  with  the  intervertebral  substance  than  with 
the  bone. 

Di$ieclim.  To  see  the  intervertebral  sabatancc,  the  anterior  and 
posterior  common  ligaments  ranst  be  taken  away.  One  vertebra 
diOQld  be  detached  from  the  fibro-caitilage  to  obtain  a  horizontal 
view  of  this  atructure ;  and  two  other  vertebrss  ahould  be  eawn 


Pig.  110*.* 


verticBlly  to  see  the  difference  in  the  consistence  and  arrangement 
of  the  laminic. 

The  inteTvertthral  aabstance  (fig.  Ill)  la  placed  between  the  con- 
tiguous Burfacea  of  the  bodies  of  the  vertebrw  from  the  axis  to  the 
eacrum.  It  forms  a  flattened  disc  between  tech  pair  of  the  Ter- 
"  tebr»,  and  its  width  is  determined  by  tlie  size  of  the  bones  It  is 
connected  in  front  and  beliind  wiUi  the  anterior  and  [wsterior 
common  ligaments,  and  on  the  sides  with  the  stellate  ligament  of 
the  head  of  the  rib. 
t  By  means  of  the  dissections  before  made,  the  intervertebral  sub- 
stance may  be  observed  to  consist  of  two  distinct  parts ;  an  external, 
film  and  laminar,  and  an  internal,  soft  and  elastic  (fig.  112). 

The  outer  laminar  part  (fig.  113,  a)  forms  more  than  half  of  the 
disc,  and  is  composed  of  pieces  of  fibro-cartilage  with  layers  of 
fibrons  tissue.    All  the  strata  are  arranged  one  within  another,  like 
the  scales  of  an  onion,  and  are  connected  by  their  edges  to  the  bodies 
■It  not         of  the  vertebrtB ;  but  all  have  not  a  vertical  direction,  for  whilst  the 
'     ''    ■      outer  pieces  are  straight,  the  inner  are  bent  with  the  conveaity 
outwards  (fig.   112)  (Humphry),     The  laminfe  do  not  form  com- 
plete rings,  but  those  composed  of  fibrons  tissue  reach  farther  than 
those  of  fibro-cartilage:  the  free  ends  of  both  layers  overlap. 
the  Bbrea  ol      Each  layer  is  constructed  of  oblique  fibres  ;  and  the  fibres  of  one 
KiDM?'*"     layer  ore  directed  across  those  of  another  like  tlie  parts  of  the  letter 

*  T«o  Tiewa  of  th«  poaterior  common  ligament,  t,  of  tb«  bodies  of  the 
Teit«bic,  to  bLot  the  difTerenoe  in  ihi^i*.  a,  refen  to  iti  fonn  in  the  neck, 
ud  B,  t«  its  abape  in  the  loin*. 


unnged; 
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X  (fig.  111).  This  dispOBition  of  the  fibres  will  be  best  seen  on  the 
discs  between  the  lumbar  vertebne ;  and  it  may  be  rendered  evident 
by  dissecting  layer  after  layer. 

Fig.  n2.t 

Fig.  111.' 


The  central  or  pulpy  portion  of  the  diac  (fig.  113,  6)  is  very 
soft  and  elastic,  and  projects  when  two  vertebrie  and  the  interposed 
mass  are  bswd  through.  Placed  nearer  the  back  than  the  front  of 
the  diac,  it  ia  jnorc  marked  in  the  loins  and  neck  than  in  the  doiwl 
region.  It  has  a  yellowiah  colour,  and  ia  deficient  in  the  atratiform 
arrangement  so  conspicuous  at  the  circumference. 

Towards  the  confines  of  tlie 
two  portions  of  the  intervertebral 
substance,  there  is  an  alternating 
airangement  of  fibrous  tissue  and 
fibro-cartilage,  thougli  the  former 
ia  gradually  diminishing;  but  to- 
wards the  centre  a  looae  fibro- 
cartilaginous material  with  large 
cells  preponderates. 

The  surfaces  of  the  vertebne 
in  contact  with  the  disc,  have  a 
cartilaginous  covering ;  this  may 
be  Been  by  cutting  the  interverte- 
bral   substance    from    the  bone. 

Over  the  centre  of  the  OBseous  surface  it  forms  a  continuous  layer, 
but  towards  tlie  circumference  it  conmsts  of  separate  pieces. 

The  discs   are   thicker   between   the   lumbar   and   cervical,  than 

•  Interrertobrtl  mbi 


•Itiutlan, 

UlgMt. 


t  Ttrtual  wctioD  of  the  intenertebi*)  sabsUnce  to  ihov  tlie  dirvction  of 
the  lafen.    a.  Oimunferenllal  lajera  bent  outwutU.   h.  Contntt  polpj  part. 

t  A  horiioDtal  eat  throngli  ui  iutarrartebnl  fitvo-eutilags. — a.  '■""■""• 
•xtenal  part.     h.  Folpj  centnd  part  of  th*  fibn-cartibige. 
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between  the  upper  and  middle  dorsal  vertebrae;  and  where  the 
spinal  column  is  arched  forwards,  as  in  the  loins  and  neck,  they 
are  deepest  at  the  anterior  edge,  being  wedge-shaped.  The  thinnest 
piece  is  situate  between  the  second  and  third  cervical  vertebne,  and 
the  thickest  between  the  fifth  lumbar  and  the  sacrum. 

Use.  The  intervertebral  substance  unites  together  the  vertebras  so 
finnly  as  to  prevent  displacement  of  those  bones  without  rupture 
of  it 

By  means  of  the  central  elastic  part  the  revolving  motion  of  one 
bone  on  another  is  produced ;  and  the  degree  of  the  movement  is 
limited  by  the  circumferential  laminar  portion. 

Through  its  wedge-shaped  form  the  disc  is  chiefly  instrumental 
in  giving  rise  to  the  convexity  of  tlie  spinal  colunm  in  tiie  loins 
and  neck  ;  and  through  its  elasticity  it  moderates  the  effect  of  jars 
or  shocks  transmitted  from  bone  to  bone. 

The  depth  of  its  several  pieces  amounts  to  about  a  fourth  of  the 
Iragth  of  the  moveable  part  of  the  spinal  column  ;  but  as  it  yields 
imder  pressure,  the  height  of  the  body  will  be  shorter  from  half  an 
inch  to  an  inch  in  the  course  of  the  day,  according  to  the  fatigue 
undergone. 

Ligaments  of  the  Neural  Arch  and  Processes.  The  several 
processes  of  the  vertebras  have  special  uniting  ligaments :— thus  the 
articular  processes  are  joined  by  a  capsule  and  a  synovial  membrane ; 
the  neural  arches  are  connected  by  yellow  ligaments ;  the  spinous 
processes  have  one  band  along  the  tip  and  another  betw^een  them  ; 
and  the  transverse  processes  are  provided  with  inter^'ening  bands  of 
fibres. 

Ligaments  of  Articular  processes.  Between  the  articulating  pro- 
cesses there  is  a  moveable  joint,  in  which  the  bones  are  covered 
with  cartilage,  and  are  surrounded  by  a  loose  capsular  ligament  of 
scattered  fibres,  enclosing  a  synovial  membrane.  In  the  cervical 
part  of  the  spine  the  capsular  ligaments  are  looser  than  in  the  dorsal 
or  lumbar  region. 

Movement  With  flattened  articular  surfaces  is  combined  a  gliding 
of  one  bone  upon  another.  This  movement  is  least  limited  in  the 
neck,  the  loins,  and  the  lower  dorsal  vertebrae. 

By  the  difference  in  the  shape  of  the  articulating  processes,  the 
kind  of  motion  in  the  spine  is  determined  ;  and  by  their  arrange- 
ment the  degree  is  limited,  and  the  vertebrae  are  partly  maintained 
in  situ.  In  dislocation  of  the  spinal  column  they  are  generally  broken 
before  a  vertebra  can  be  dislodged  from  its  imbricated  position. 

Ligaments  of  the  arches.  The  ligamenta  suhflava  (fig.  114,  *)  so 
named  from  their  colour,  are  situate  between  the  neural  arches  of 
the  vertebrae,  and  close  the  spinal  canal  behind.  Between  each  pair 
of  arches  are  two  ligaments,  one  for  each  half  of  the  arch,  wliich 
approach  one  another  along  the  middle  line,  and  reach  on  each  side 
from  the  pedicle  of  the  arch  to  the  root  of  the  spinous  process. 

Each  consists  of  elastic  yellow  tissue.  It  is  attached  above  to  the 
inner  surface  of  the  one,  but  below  to  the  upper  border  and  outer 
surface  of  the  other  neural  arch. 


LIGAUBNTS   OF   TEBTEBBJB.  STT 

Between  tlie  firat  two  vertebne  and  the  eknll  there  are  epedal 
jibroua  liguneate  in  the  coiresponding  ntuation  (am  p.  172). 

LigWHMtt  of  fhe  ipinM.    Along  the  tips  of  tlio  spinous  procewes  H>{j^** 
of  tite  dorsal  and  lumbar  Tertebrco  is  a  longitudinal  band  of  fibres 
(fig.  115,  '},— the  lupncutMRoua  ligament.    It   is  tliickest   in  the 

Fig.  11*.'  Fi«-  115.t 


lumbar  region  of  tlie  spine,  and  is  formed  by  unperficial  and  deep 
fibre* ;  the  former  roach  over  three  or  more  epinea,  whilst  the  latter 
pass  from  bone  to  bone.  It  is  closely  united  with  the  tendons  of 
the  muscles. 

The  band  of  the  ligamentnm  nucha;,  which  ia  composed  of 
fibrons  tissue,  takes  iU  place  in  tlie  neck. 

Along  the  spinal  column  there  are  also  thin  membnmous  mter-  «oJ>|»- 
^ptnoiw  ligaments  (fig,  108,  *),  which  reach  from  the  root  to  the  ""*'""''• 
tip  of  the  spinouB^processes.   The  strengtli  of  these  banda  is  depen- 
dent upon  the  interval  they  fill ;  they  are  more  marked  in  the  lum- 
bar than  the  otlter  vertebrK,  and  they  arc  least  strong  in  the  cervical 

Ligament*  of  Ihe  traiantrte  proceuet.    In  tlic  loins  the  mter-tran*-  My™"^ 
rtrte  tigamatft  are  tliin  membranous  bands  in  tiie  intervals  between  °  ,  nim 
the  processes.    In  the  dorsal  vertebrte  they  are  romid  bundles  of 
fibres   (fig.  115, ').    And  in  the  neck  the  fibres  exist  only  at  tlie 
apex  of  tlie  proceasea,  or  they  may  be  wanting  here  and  tlicre. 

*  Aa  inner  Tiev  of  the  ntunJ  archw  of  the  Ttrtebnc,  with  thair  mtarpCMd 
li^meata.  — 1  and  2.  Ligameata  sabflava.     (Bonrgeiy  and  Jacob. ) 

f  Uguaents  of  the  procencs  of  the  vertebne,  and  of  the  ribs.  (Boorgery.) 
— 1.  Sapiaapmaaa  band  of  ligunent.  2.  Ligunantam  Bubflanmi.  3.  Tou- 
tenor  ooato-tranareiae  tigameut :  on  the  opposite  aide  the  band  hai  been  re> 
BMtnd  and  tlie  joint  opened.     4,  latertianirem  ligament. 


378 


DISSECTION    OF    THE    THORAX. 


Ligaments 
of  special 
Ter&brw. 


Kinds  of 
motion. 

Flexion  ; 


d^irec. 


Movement 
of  bones. 


State  of 
ligaments. 


Extension ; 

where 
most, 

and  least. 


Movement 
of  bones. 


State  of 
ligaments. 


Side  bend- 
ing; 
extent. 

Movement 
of  bones. 


State  of 
ligaments. 


Rotation: 


where 
jmsent. 

Motion  of 
bones. 


Ligaments  of  Special  Vertebrk.  The  ligaments  of  the  first  two 
cervical,  and  of  the  sacral  and  coccygeal  vertebrae,  will  be  given 
with  the  dissections  of  the  neck  (p.  172)  and  of  the  pelvis  (Section 
vii.). 

Movements  of  Spinal  Column.  The  spinal  column  can  be  bent 
forwards,  backwards,  and  to  each  side  ;  and  can  be  rotated. 

In  flexion  the  vertebras  between  the  axis  and  sacrum  are  bowed 
forwards.  The  greatest  movement  takes  place  between  the  last 
two  lumbar  vertebraB  and  the  sacrum  (Humphry) ;  there  is  an  inter- 
mediate degree  in  the  neck  ;  and  the  least  is  in  the  upper  half  of 
the  dorsal  region,  where  the  ribs  are  united  to  the  sternum. 

The  bodies  of  the  bones  are  brought  nearer  together  in  front, 
whilst  they  are  separated  behind.  The  inferior  pair  of  articular 
prooessess  of  the  second  vertebra  glide  upwards  on  the  upper 
articular  of  the  third  vertebra  ;  the  inferior  of  the  third  bone  move 
in  like  manner  on  the  upper  processes  of  the  fourth ;  and  so  on 
throughout  the  moveable  column. 

The  ligament  in  front  of  the  bodies  is  loose,  but  the  posterior, 
and  those  uniting  the  neural  arches  and  processes,  are  stretched. 
The  fore  part  of  each  intervertebral  disc  is  squeezed  and  thinner, 
and  the  back  is  elongated. 

In  extension,  tlie  vertebra)  are  arched  backwards,  but  not  to  so 
great  a  degree  as  when  the  spine  is  bent  forwards.  The  motion  is 
most  in  the  neck  ;  and  is  least  in  the  dorsal  vertebraB,  which  are 
fixed  by  the  true  ribs  and  the  sternum,  and  are  impeded  in  their 
movement  by  the  overlapping  spinous  processes. 

The  posterior  parts  of  the  vertebraa  are  approxunated,  whilst  the 
anterior  are  separated  ;  and  tlie  inferior  articular  processes  of  each 
(from  the  second  cervical  to  the  sacrum)  glide  downwards,  on  the 
upper  articular  processes  of  the  next  succeeding  bone. 

The  condition  of  the  ligaments  is  the  opposite  to  that  in  flexion. 
Thus,  the  intervertebral  discs  are  compressed  behind  and  widened 
before ;  the  spinous  and  subflaval  are  relaxed ;  the  anterior  common 
of  the  bodies  is  tightened,  and  tlie  liinder  band  is  slackened. 

Lateral  inclination,  Tlie  spine  can  be  curved  to  the  right  or  the  left 
side.  Like  the  other  movements,  this  is  least  in  the  more  fixed 
upper  dorsal  vertebra),  and  is  greatest  in  the  neck. 

On  the  concave  side  of  the  cm^'e,  say  the  right,  the  bodies  are 
brought  nearer  together ;  and  ore  carried  away  from  each  other  on 
the  opposite  aspect.  The  right  inferior  articular  siuface  glides 
down,  and  the  left  up,  in  the  joints  with  the  vertebra  beneath. 

On  the  right  side  the  ligaments  will  be  relaxed  and  the  inter- 
vertebral substance  compressed  ;  and  on  the  left  those  structures 
will  be  tightened  so  as  to  check  the  movement. 

Rotation  is  the  twisting  of  the  bodies  of  the  vertebras  aromid  a 
line  through  their  centres,  the  fore  part  being  turned  to  tlie  right 
and  to  the  left.  Its  degree  is  greatest  in  the  cervical  and  the  upper 
dorsal  vertebrae,  but  is  absent  in  the  lumbar  part  of  the  column. 

The  vertebral  bodies  are  directed  horizontally,  and  the  articular 
processes  move  differently  on  the  two  sides.    Supposing  the  face 
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turned  to  the  right,  the  processes  of  the  right  side  glide  inwards 
towards,  and  those  of  the  left  side  outwards  from  the  spinal  canal. 

Tlie  flat  ligaments  and  the  intervertebral  discs  of  the  bodies,  and  state  of 
the  ligaments  of  the  neural  arches,  will  be  less  tight  on  the  side  to  "8"*"*®^**- 
wliich  the  face  is  directed  than  on  the  other. 

Dislocation  of  one  vertebra  from  another  without  fracture  seldom  Dittiocatioii 
occurs,  in  consequence  of  the  way  in  which  the  inferior  pair  of  ^'P*"^* 
articular  processes  are  placed  behind  the  superior  of  the  next  fol-  fntctniv, 
lowing  bone,  like  scales.   In  the  cervical  region,  where  the  articular  ^j^^  ^^ii. 
surfaces  are  more  horizontal,  simple  displacement  may  occasionally  <>^*- 
take  place. 


-?. 
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Directwruf.  The  dissection  of  the  Back  may  be  undertaken  by  one 
student ;  or  conjointly  by  the  dissectors  of  the  head  and  upper 
limbs, — the  former  preparing  the  neck,  and  the  latter  making  ready 
the  parts  in  the  dorsal  and  lumbar  regions. 

If  the  Back  should  be  allotted  to  more  tlian  one  student,  the  dis- 
sector of  the  upper  limb  may  attend  chiefly  to  the  paragraphs 
marked  with  an  asterisk  ;  and  the  dissector  of  the  neck  may  study 
specially  the  paragraplis  which  are  not  so  marked.  But  as  many  of 
the  dissections  in  the  earlier  stages  require  the  co-operation  of  the 
students  employed  on  the  same  side  of  the  body,  a  general  attention 
may  be  given  to  the  whole  by  each. 

The  dissector  of  the  abdomen  is  to  examine  the  arrangement  of 
the  fascia  lumbonim,  after  the  first  layer  of  muscles  has  been 
learnt. 

Position.  The  body  lies  with  the  face  downwards  ;  and  tlie  trunk 
is  to  be  raised  by  blocks  beneath  the  chest  and  the  pelvis,  so  that 
the  limbs  may  hang  over  the  end  and  sides  of  the  dissecting  table. 
To  make  tense  the  neck,  the  head  is  to  be  depressed  and  fastened 
with  hooks. 

In  this  region  there  are  five  successive  strata  of  muscles,  amongst 
which  vessels  and  nerves  are  interspersed. 

Dissection.  The  first  step  is  to  raise  the  skin  in  two  flaps,  by 
means  of  the  following  incisions  : — One  cut  is  to  be  made  along 
the  middle  of  the  body  from  the  occipital  protuberance  to  tlie  back 
of  the  sacrum.  Another  is  to  be  carried  from  the  last  dorsal  ver- 
tebra to  the  acromion  process  of  the  scapula.  The  flap  of  skin 
above  the  last  cut  is  to  be  turned  outwards  by  the  dissectors  of  the 
head  and  upper  limb. 

By  anotlier  transverse  incision  opposite  the  iliac  crest,  the  remain- 
ing piece  of  integument  may  be  detached,  and  reflected  by  the  dis- 
sector of  the  upper  limb  in  the  same  direction  as  the  other  flap. 

Under  the  upper  flap  of  skin  is  placed  the  trapezius,  and  under- 
neath the  lower  one  the  latissimus  dorsi  muscle. 

Tlie  cutaneous  nerves  may  be  now  sought  in  the  superficial  fatty 
layer :  they  are  accompanied  by  small  cutaneous  arteries  which  will 
guide  the  student  to  their  position.  The  nerves  vary  much  in  size 
in  the  different  parts  of  the  Back,  and  their  number  is  also  irregular : 
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as  a  general  rale,  there  is  one  opposite  each  vertebra  except  in  the 
neck. 

To  find  them  in  the  cervical  region  look  near  the  middle  line,  In  the  neck, 
from  the  3rd  to  the  6th  vertebra,  and  trace  an  ofbet  from  the  third 
nerve  upwards  to  the  head  :  the  branch  of  the  second  nerve  (large 
occipital)  has  been  laid  bare  at  the  back  of  the  head  (p.  5). 

Opposite  the  upper  part  of  the  thorax,  they  will  be  best  found 
near  the  spines  of  the  vertebra9,  where  they  he  at  first  beneath  the  in  thorax 
fat ;  but  at  the  lower  part,  and  in  the  loins,  they  issue  in  a  line  ^    °  ^' 
with  the  angles  of  the  ribs. 

TliG  cutaneous  branches  of  the  sacral  nerves  are  included  in  the  ^^^^- 
dissection  of  the  lower  limb. 

Cutaneous  Nerves.  The  tegumentaiy  nerves   are  derived  from  Cutaneoiw 
the  posterior  primary  branches  of  the  spinal  nerves,  which  sub-  deriw«L^^ 
divide  amongst  the  deep  muscles  into  two  pieces,  inner  and  outer. 
Arteries  accompanying  the  greater  number  of  liie  nerves,  bifurcate 
like  them,  and  furnish  cutaneous  ofEsets. 

Cervical  nerves.  In  the  neck  the  nerves  are  derived  fnm  the  inner  ^^  ^e  neck. 
of  the  two  pieces  into  which  the  posterior  tnmka  bafoioate :  they 
perforate  the  trapezius,  and  supply  the  neck  and  the  back  of  the  Boorce. 
head.    They  are  four  in  number,  viz.,  one  from  each,  except  the 
first  and  the  three  last. 

The  branch  of  the  second  nerve  is  named  laige  occipital,  and  ac-  Second 
companies  the  occipital  artery  to  the  back  of  the  head  (p.  8). 

The  branch  of  the  third  ceroical  nerve  supplies  a  transverse  ofibet  and  third 
to  the  neck,  and  then  ascends  to  the  lower  part  of  the  head,  where  ^®^®* 
it  is  distributed  near  the  middle  line,  imiting  with  the  great  occipital 
nerve. 

^  Dorsal  nerves.  These  are  obtained  from  botii  the  inner  and  outer  in  the  dor- 
pieces — ^the  upper  six  from  the  inner,  and  the  lower  six  from  the  ^  ^^K^^^"* 
outer.   On  the  surface  they  are  directed  outwards  in  the  integument 
over  the  trapezius  and  latissimus  dorsi  muscles. 

The  upper  six  perforate  the  trapezius  near  the  spines  of   the  Upper  six 
vertebrae  ;  and  the  branch  of  the  second,  wliich  is  larger  than  the 
rest,  reaches  as  far  as  the  scapula.    The  knoer  six  pierce  the  latis-  Lo^'^er  six. 
simus  dorsi  mostly  in  a  line  with  the  angles  of  the  ribs ;  they  are 
oftentimes  uncertain  in  number. 

^  Lumbar  nerves.  In  the  loins  the  nerves  are  derived  from  the  in  the  loins, 
outer  pieces  of  the  first  three ;  they  perforate  the  latissimus  dorsi 
muscle  at  the  outer  border  of  the  erector  spinae,  and  crossing  the 
iliac  crest  of  the  innominate  bone,  are  distributed  in  the  integuments 
of  the  buttock. 

^  First  Layer  of  Muscles  (fig.  116).  Two  muscles,  the  trape-  Two  mus- 
zius  and  the  latissimus  dorsi,  are  included  in  this  layer.  layer. 

Dissection.  The  superficial  fatty  layer  is  to  be  taken  from  the  Dissection, 
trapezius  and  latissimus  dorsi  in  tlie  direction  of  the  fibres  of  each, 
viz.,  from  the  shoulder   to  the   spinal  column  ;    and  the  upper  '^*» 

limb  is  to  be  carried  backwards  or  forwards  according  as  it 
may  be  necessary  to  put  on  the  stretch  difEerent  portions  of  the 
muscles.  ' .  ' 
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Souio  uf  tlie  cutaneous  nervee  and  vetsela  may  be  ]eft,  in  order 
tliflt  tlicy  may  be  traced  afterwords  through  the  muscles  to  tlieir 

"  Tlie  TRAPEZIUS  MUSCLE  (fig.  116, ■*)  is  triaagolar  in  shape,  with 
the  base  towards  the  spme,  but  tiie  two  have  a  trapezoid  foim. 


Rg.  119.» 


The  muscle  lias  an  extensive  aponeurotic  ort^in  along  the  middle 
line  from  the  spines  of  all  the  dorsal  vertebra  and  their  supraspiiiouB 
ligament;  &om  tlie  spinous  proceasof  the  seventh  cervical  vertebra; 
&om  the  ligamentum  nuchte  between  the  last  point  and  tbe  head ; 

*  MukIu  of  tbe  lack.     On  the  left  dda  the  fint  lajer  is  ihown,  ud  m 
the  rigiit  uda  the  ■ecmul  iKyu-,  tritli  ptit  of  tha  third.  ~ 

a.  I^uaiiaiu  donL     a.  LcTitor  anguli  Kapalie.     n.   KhombouMniB  : 
a.  BhombDideni  major,     f.  Spleniiu.     a.  Sanatiu  ptatieni  infarior. 
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and  lastly  from  the  inner  third  of  the  superior  transverse  ridge  of 
the  occipital  bone.  From  this  origm  the  fibres  are  directed  out- 
wards, converging  to  the  shoulder,  and  are  inserted  into  the  outer  inBertion. 
tliird  of  the  clavicle,  at  its  posterior  aspect ;  into  the  posterior  border 
of  the  acromion;  and  into  the  upper  edge  of  the  spine  of  the 
scapula  as  far  as  an  inch  from  the  root  of  that  process,  as  well  as 
into  a  rough  impression  on  the  surface  of  the  spine  near  the  hinder 
part. 

The  muscle  is  subcutaneous.    At  the  outer  side  the  lowest  fleshy  connec- 
fibres  end  in  a  small  triangular  tendon,  which  glides  over  the  ^**^* 
smooth  surface  at  the  root  of  the  spine  of  the  scapula.    The  an- 
terior border  bounds  behind  the  posterior  triangular  space  of  the 
neck.     By  its  insertion  tlie  trapezius  corresponds  with  the  origin 
of  the  deltoid  muscle. 

Action,  If  all  the  fibres  of  the  muscle  act)  the  scapula  gliding  on  Use: 
the  ribs  is  moved  upwards  and  towards  the  spinal  column ;  but  the  J^IJJ^i- 
upper  fibres  can  assist  other  muscles  in  elevating,  and  the  lower 
fibres  will  help  in  depressing  that  bone. 

When  the  scapula  is  prevented  from  gliding  on  the  ribs,  the  trape-  in  rotatioii 
zius  imparts  a  rotatory  movement  to  it,  and  raises  tlie  acromion*       ^     "** 

Dissection.  The  fibres  of  the  trapezius  are  to  be  divided  near  the  Trace  spinal 
scapula,  over  the  situation  of  the  spinal  accessory  nerve,  so  that  ■*^*'*"'**'7* 
the  ramifications  of  tliat  nerve  in  the  muscle,  and  its  junction  with 
the  branches  of  the  cervical  plexus  may  be  observed.    A  small 
artery  to  the   trapezius  (art.  superficialis  colli)  accompanies  the 
nerve. 

The  spinal  accessory  cranial  nerve  (p.  112)  having  crossed  the  pos-  Spinal 
tenor  triangle  of  the  neck,  passes  beneath  the  trapezius,  and  forms  Sl^^!^*!!^ 
a  plexiform  union  with  branches  of  the  third  and  fourth  nerves  of  t»PMin». 
the  cervical  plexus.    The  nerve  is  distributed  nearly  to  the  lower 
border  of  the  muscle. 

Dissection.  To  see  the  parts  covered  by  the  trapezius,  tlie  pieces  Diuection 
of  the  divided  muscle  are  to  be  thrown  inwards  and  outwards.  tnpeiiiu; 

The  dissector  of  the  neck  should  now  clean  the  splenius,  and  to  premn 
<lefine  the  parts  beneath  the  clavicle,  viz.  the  posterior  belly  of  the  JJ^  *^* 
omo-hyoid  muscle  with  the  suprascapular  nerve  and  vessels ;  the 
transverse  cervical  vessels ;  and  the  small  branches  of  nerves  to 
the  levator  anguli  scapulsB,  and  rhomboid  muscles.  If  the  trazepius 
be  detached  along  the  middle  line,  the  ligamentum  nuchas,  from 
which  it  takes  origin,  will  be  brought  into  view. 

•  The  dissector  of  the  upper  limb  should  clean  the  fibres  of  the  Clean  the 
rhomboidei  and  levator  anguli  scapulas  muscles,  wliich  are  [fixed  to  mnaclea. 
the  base  of  the  scapula ;  and  whilst  this  is  being  done,  the  scapula 
is  to  be  drawn  away  from  the  trunk  to  make  tense  the  fleshy  fibres. 

^  Parts  covered  by  the  trapezius.    The  trapezius  conceals  in  the  Parta  ^ 
neck  the  splenius,  a  small  part  of  the  complexus,  and  the  levator  ^peiia^ 
anguli  scapulaa ;  in  tlie  dorsal  region  it  covers  the  following  muscles, 
— ^the  rhomboidei,  the  erector  spinas,  and  the  latissimus  dond.   Near 
the  insertion  it  lies  over  the  supraspinatus  muscle. 

The  ligammtum  nucha  is  a  narrow  fibrous  band,  which  extendi  Liguon^ 
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from  the  spinous  process  of  the  seventh  cervical  vertebra  to  the 
occipital  protuberance.  From  its  under  part  processes  are  attached 
to  the  spines  of  the  six  lower  cervical  vertebrae,  so  that  it  serves  a» 
a  partition  between  the  muscles  of  opposite  sides  of  the  neck.  In 
man  it  is  not  formed  of  elastic  tissue. 

•  The  LATISSIMUS  DORSi  (fig.  116,  ®)  is  the  widest  muscle  in  the 
back,  and  is  thin  and  aponeurotic  at  its  inner  attachment.  It  arisen 
along  the  middle  line  from  the  spinous  processes  of  the  six  lower 
dorsal,  all  the  lumbar,  and  the  upper  two  sacral  vertebrae,  as  well 
as  from  the  supraspinous  ligament.  On  the  outer  side  it  arises  by 
an  aponeurosis  from  the  outer  edge  of  the  posterior  half  of  the 
iliac  crest ;  and  by  three  or  four  fleshy  processes  from  as  many  of 
the  lower  ribs,  which  digitate  with  pieces  of  the  external  oblique 
muscle  of  the  abdomen.  And  between  the  outer  and  inner  attach- 
ments it  is  inseparably  blended  below  with  the  subjacent  tendon 
of  the  multifidus  spinae.  All  the  fibres  converge  to  the  inferior 
angle  of  the  scapula,  and  after  crossing  that  point  of  bone,  are 
continued  forwards  to  be  inserted  by  tendon  into  the  bottom  of  the 
bicipital  groove  of  the  humerus  (p.  250). 

The  muscle  is  subcutaneous,  except  a  small  part  of  the  upper 
border  which  is  covered  by  the  trapezius.  Near  the  scapula  there 
is  a  space  between  the  two,  in  which  the  rhomboid  muscles  appear. 
The  lower  or  anterior  border  overlays  the  edge  of  the  external 
oblique  muscle  of  the  abdominal  wall  in  the  interval  between  the 
last  rib  and  the  iliac  crest,  with  the  exception  of  a  small  part  below. 
Frequently  the  latissimus  has  a  distinct  fleshy  slip  from  the  inferior 
angle  of  the  scapula. 

Action.  If  the  arm  is  hanging  loose  the  muscle  can  move  it  be- 
hind the  back,  rotating  it  in  at  the  same  time.  If  the  limb  is  raised, 
the  latissimus,  combining  with  the  pectoralis  and  teres,  will  depress 
the  humenis.  From  its  attachment  to  the  scapula  this  bone  can  be 
depressed  with  the  arm. 

Supposing  the  arm  fixed,  the  fibres  may  elevate  the  ribs  as  an 
inspiratory  muscle;  or   they  may   assist  the   pectoralis   major   in 
drawing  the  moveable  trunk  towards  the  humenis,  as  in  the  act  of 
climbing. 

^  Dissection.  Tlie  latissimus  is  to  be  divided  about  midway  be- 
tween the  spines  of  the  vertebrfe  and  the  angle  of  the  scapula,  and 
the  pieces  are  to  be  reflected  inwards  and  outwards.  In  raising  the 
inner  part  of  the  muscle,  care  must  be  taken  not  to  destroy  either 
the  thin  lower  serratus  with  which  it  is  united,  or  the  aponeurosis 
continued  upwards  from  the  serratus.  In  the  interval  between  the 
last  rib  and  the  iliac  crest  the  latissimus  is  adherent  to  the  apo- 
neurosis of  the  transversalis  abdominis  muscle,  and  should  not  be 
detached  from  it. 

*  Parts  covered  hy  the  latissimus.  The  latissimus  dorsi  lies  on  the 
erector  spinae,  the  serratus  posticus  inferior,  and  the  lower  ribs  with 
their  intercostal  muscles.  As  it  rests  on  the  angle  of  the  scapula, 
it  conceals  tlie  teres  major,  and  part  of  the  rhomboid  muscle.  Its 
position  to  the  teres  is  worthy  of  note  :•— at  the  angle  of  the  scapula 
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it  covers  the  posterior  surface  of  the  teres,  but  nearer  the  humeroB 
it  turns  round  the  lower  border,  and  is  inserted  in  front  of  that  Forms 
muscle.    Between  the  angle  of  the  scapula  and  the  humerus  the  JjJu*'^ 
latissimus  forms  part  of  the  posterior  boundary  of  the  axilla. 

Dissection  of  fascia  lumborum.  After  the  latissimus  dond  has  been  Dlaseetkni     « * 
reflected,  the  dissector  of  the  abdomen  can  look  to  the  disposition  i^mbOTom. 
of  the  posterior  tendon  of  the  transversalis  abdominis  (fascia  lum- 
borum) between  the  last  rib  and  the  innominate  bone. 

In  the  spot  referred  to  are  portions  of  the  external  and  internal 
oblique  muscles,  left  in  the  dissection  of  the  wall  of  the  abdomen. 
After  the  removal  of  those  muscles  the  aponeurosis  of  the  trans- 
versalis muscle  (fascia  lumborum)  appears,  and  perforating  it  are 
two  nerves : — one,  the  last  dorsal  with  an  artery  near  the  last  rib : 
and  the  other,  the  ilio-hypogastric  with  its  vessels,  close  to  the 
iliac  crest. 

Two  offsets  are  prolonged  backwards  from  tliis  fascia  to  the  trans-  EOiow  two 
verse  processes.    To  see  the  more  superficial  layer  which  passes  ^^j?* 
beneath  the  erector  spinse  to  the  apices  of  the  processes,  the  latis- 
simus dorsi  is  to  be  cut  through  (both  its  aponeurosis  and  fleshy  superflcUl* 
part)  by  a  horizontal  incision  directed  outwards  from  the  spinous 
processes,  on  a  level  witli  tlie  tliird  lumbar  vertebra.    On  raising 
ihe  outer  border  of  the  erector  spinas  muscle  which  comes  into 
view,  the  strong  process  of  tlie  fascia  will  be  apparent. 

After  dividing  transversely  this  first  prolongation,  another  muscle  and  despu 
{quadratus  lumborum)  will  be  seen  ;  and  on  raising  its  outer  border 
the  second  thin  offset  of  the  fascia  will  be  evident  on  the  abdominal 
aspect  of  tliat  muscle. 

The  fascia  lumborum  (fig.  1^,  ^)  is  the  posterior  aponeurosis  or  Faseta 
tendon  of  the  transversalis  abdominis  muscle,  and  occupies  the  in-  ^»»">^*o™™ 
terval  between  the  last  two  ribs  and  the  crest  of  the  hip  bone.    By 
its  cutaneous  surface  it  gives  attachment  to  the  internal  oblique 
muscle,  and  sometimes  to  the  external  oblique.    The  last  dorsal  (') 
and  ilio-hjrpogastric  C)  nerves,  accompanied  by  vessels,  pierce  it 
in  their  course  from  the  abdomen.     From  tlie  inner  part  of  the  hn^  ^^^  qui 
aponeurosis  two  offsets  are  prolonged  to  the  transverse  processes  sets  bshind, 
of  the  lumbar  vertebrae,  and  enclose  the  quadratus  lumborum  in  a 
sheath. 

The  more  superficial  of  the  two  is  the  strongest;  it  lies  beneath  supeifldal 
the  erector  spinae  in  this  position  of  the  body,  and  is  connected  to 
tlie  apices  of  the  transverse  processes,  but  it  also  fills  the  intervals 
between  them :  at  the  outer  border  of  the  erector  spinas  it  blends 
with  tlie  aponeurosis  of  the  latissimus  dorsi  and  inferior  serratus. 

The  deeper  or  anterior  prolongation  passes  on  the  abdominal  sur-  and  deep, 
face  of  the  quadratus  lumborum,  and  is  fixed  to  the  tips  and  borders 
of  the  transverse  processes. 

In  like  manner  the  erector  spinas  lies  in  another  sheath,  which  which  fonn  -- 
is  formed  by  the  vertebral  aponeurosis  and  the  tendons  of  the  Sus^. 
latissimus  and  serratus  on  the  one  side,  and  by  the  superficial  of 
the  two  prolongations  of  the  fascia  lumborum  on  the  other. 

^  Second  Later  of  Muscles  (fig.  116).  This  stratum  contains  the  SmumI 
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elevator  of  the  angle  of  the  scapula,  and  the  large  and  small  rhom- 
hoid  muscles ;  besides  these,  the  posterior  belly  of  the  omo-hyoid 
muscle,  and  some  vessels  and  nerves  turning  backwards  towards 
the  scapula  are  included. 

Di89ection.  By  the  reflection  of  the  trapezius  and  latissimus,  and 
by  the  dissection  made  subsequently  (p.  383),  the  several  parts  in 
this  layer  will  have  been  sufficiently  prepared  for  learning. 

•  The  LEVATOR  ANOULi  scAPDLiE  (fig.  116,  ^)  arises  by  tendinous 
slips  from  the  posterior  transverse  processes  of  the  upper  three  or 
four  cervical  vertebne.  The  fibres  form  rather  a  roundish  muscle, 
and  are  inserted  into  the  base  of  the  scapula  between  the  spine  and 
the  superior  angle. 

At  its  origin  the  muscle  lies  beneath  the  stemo-mastoideus,  and 
at  its  insertion  beneath  the  trapezius,  where  it  touches  the  serratus 
magnus  muscle ;  the  rest  of  the  muscle  appears  in  the  posterior  tri- 
angular space  of  the  neck.  Beneath  it  are  some  of  the  other  cervical 
muscles,  viz.,  splenius  colli  and  cervicalis  ascendens. 

ActUm,  The  muscle  raises  the  angle  and  hinder  part  of  the  scapula,, 
and  depresses  the  acromion  ;  but  imited  with  the  upper  part  of  the 
trapezius,  which  prevents  the  rotation  down  of  the  acromion,  it 
shrugs  the  shoulder. 

When  the  shoulder  is  fixed,  the  neck  can  be  bent  laterally  to  the 
same  side. 

•  Rhomboidei  Muscles.  The  thin  muscular  layer  of  the  rhomboidei 
is  attached  to  the  base  of  the  scapula,  and  consists  of  two  pieces^ 
large  and  small,  which  are  separated  by  a  slight  interval. 

•  The  rhombouleus  minor  (fig.  116,  ^)  is  a  thin  narrow  band^ 
which  arises  from  the  spines  of  the  seventh  cervical  and  first  dorsal 
vertebrae,  and  the  ligamentum  nuchsB  ;  it  is  inserted  into  the  base 
of  the  scapula,  opposite  the  smooth  siurface  at  the  root  of  the 
spine. 

^  The  rhomboideus  major  (fig.  116,  ^)  is  larger  than  the  preceding 
by  the  width  of  three  or  more  spinous  processes.  It  arises  from 
the  spines  of  four  or  five  dorsal  vertebras  below  the  rhomboideua 
minor,  and  from  the  supraspinous  ligament ;  and  its  fibres  are 
directed  outwards  and  downwards  to  be  fixed  to  the  base  of  the 
scapula  between  the  spine  and  the  lower  angle.  Sometimes  all  the 
fibres  do  not  reach  the  scapula  directly,  some  ending  on  a  tendinous 
arch  near  the  bone. 

The  rhomboidei  muscles  are  covered  chiefly  by  the  trapezius  and 
latissimus  ;  but  a  portion  of  the  larger  rhomboid  is  subcutaneous 
near  the  angle  of  the  scapula. 

Action.  From  the  direction  of  their  fibres  both  rhomboidei  will 
draw  tlie  base  of  the  scapula  upwards  and  backwards,  so  as  to 
depress  the  acromion.  In  combination  with  the  trapezius  they  will 
carry  the  scapula  directly  back  ;  for  as  one  tends  to  raise,  and  the 
other  to  depress  the  acromion,  the  bone  will  be  moved  in  a  direc- 
tion between  the  two  forces.  By  their  united  action  the  musclea 
help  to  fix  the  scapula. 

The  OMO-HYOID  MUSCLE  cousists  of  two  fleshy  bellies,  anterior  and 
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posterior,  which  are  united  by  an  intervening  tendon.    Only  the  bellTofomo- 
posterior  half  is  now  seen.  hyoicUm.. 

The  muscle  arises  from  the  upper  border  of  the  scapula  behind  Origin 
the  notch,  and  from  the  ligament  converting  the  notch  into  a  fora- 
men.    The  fibres  form  a  thin,  riband-like  muscle,  which  b  directed  "^  tennU 
forwards  across  the  lower  part  of  the  neck,  and  ends  anteriorly  in  a  "^  *^°' 
tendon  beneath  the  sterno-mastoideus  (p.  64).    The  fleshy  beUy  of  Ck>imec- 
the  muscle  is  placed  partly  beneath  the  trapezius ;  and  is  partly     °'' 
superficial  in  the  posterior  triangular  space  of  the  neck,  where  it 
lies  above  the  clavicle  and  the  subclavian  artery.    It  crosses  the 
suprascapular  vessels  and  nerve,  and  the  brachisJ  plexus  near  the 
scapula. 

Action.  For  the  supposed  use  of  the  posterior  belly  of  the  omo-  Use. 
byoideus,  see  page  64. 

The  suprascapular  artery^  a  branch  of  the  subclavian  (p.  70),  is  Sapn- 
directed  outwards  across  the  lower  part  of  the  neck  to  the  dorsum  J^S^ 
of  the  scapula.    The  vessel  courses  behind  the  clavicle  with  the  ^q^  q^^ 
suprascapular  nerve,  but  beneath   the  trapezius   and  omo-hyoid  I'm^  of 
muscles  to  the  supraspinal  fossa.    Before  entering  the  fossa  it"^^ 
furnishes  a  small  branch  (supra-acromial)  to  the  upper  surface  of 
the  acromion. 

The  suprascapular  nerve^  an  o&et  of  the  brachial  plexus  (p.  73),  Bnpn^ 
is  inclined  backwards  to  the  superior  border  of  the  scapula.    It  S|^e. 
passes  through  the  notch  in  the  upper  costa  of  the  bone,  and  ter- 
minates beneath  the  supraspinatus  in  the  muscles  of  the  dorsum  of 
the  scapula  (p.  263). 

The  transverse  cervical  artery,  also  a  branch  of  the  subclavian  TnjMvene 
(p.  70),  has  the  same  direction  as  the  suprascapular,  towards  the  artery 
upper  part  of  the  scapula,  but  it  is  higher  than  the  clavicle.    Cross- 
ing the  upper  part  of  the  space  in  which  the  subclavian  artery  lies, 
it  passes  beneath  the  trapezius,  and  divides  into  the  two  following  divides  into 
branches — superficial  cervical  and  posterior  scapular : — 

a.  The  superficial  cervical  branch  is  distributed  chiefly  to  the  SSriSl  wd 
under  surface  of  the  trapezius,  though  it  furnishes  ofEsets  to  the 
levator  anguli  scapulas  and  the  cervical  glands. 

b.  The  posterior  scapular  branch  crosses  beneath  the  elevator  of  po«*wior 
the  angle  of  the  scapula,  and  turns  along  the  base  of  the  scapula 
beneath  the  rhomboid  muscles.   If  the  rhomboid  muscles  are  divided, 

the  artery  will  be  seen  to  furnish  branches  to  them  ;  and  to  give 
small  anastomotic  twigs  to  both  surfaces  of  the  scapula.  This 
branch  arises  very  frequently  from  the  third  part  of  the  subclavian 
trunk. 

The  supra-scapular  and  transverse  cervical  veins  have  the  same  Accompany- 
course  and  branches  as  the  arteries  above  described ;  they  open    *  ^     * 
into  the  external  jugular,  near  its  junction  with  the  subclavian  vein. 

Nerve  to  the  rhomboid  muscles.    This  slender  nerve  of  the  brachial  ^T'^boid 
plexus  (p.  72)  courses  beneath  the  elevator  of  the  angle  of  the  muscle, 
scapula,  and  is  distributed  to  the  rhomboidei  on  the  under  surface. 
Before  its  termination  it  supplies  one  or  two  twigs  to  the  elevator 
of  the  scapula. 
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*  TatBD  liAYSB  (fig.  117).  In  thifl  Btntam  are  the  foUowii^ 
muscles  : — the   aerratus  poeticiiH   superior   and   inferior,   with   the 

■pi«ii™. 

°  DiiteeHoH.  Bj  refiectiiig  the  rhomboidei  muecleB  towards  tita 
spinouB  processes,  and  removing  loose  sreoUr  tissue,  the  thin  upper 
serratos  mnscle  l>eneath  them  will  be  laid  bare. 

The  spleniuB  and  the  inferior  eerratus  have  been  previously  ex- 
posed by  the  reflection  of  the  trapezius  and  tatjaiimus. 

°  'Die  SBREATt  muscles  are  very  thin,  and  receive  their  name  from 
their  toothed  attachment  to  the  ribs.  They  are  two  in  number, 
BDperior  and  inferior,  and  have  aponenrotic  origins  from  the  spinet 
of  the  vertebrEB.  . 

'  The  taralut  poitieut  luperlor  (fig.  117,  *^)  ariset  from  the  liga- 
Quchfe,  and  from  the  spinous  processes  of  the  last  cervical, 
and  two    or  three  upper 


Kg.  117.' 


dorsal  vertebra 
fleshy  fibres  are  inclined 
down  and  out,  and  are 
iiuerted  by  slips  into  the 
second,  third,  and  fourth 
ribs,  external  to  their 
angles. 

The  muscle  rests  on  the 
splonius,  and  is  covered  by 
the  riiomboideus  major. 

"  The  serratiu  pottitMt 
inferior  (fig.  116,*')  occu- 
pies the  lumbar  region, 
and  is  wider  than  the 
preceding  muscle.  Ita 
ajraneurosis  of  origin  ta 
inseparably  united  with 
that  of  the  Utiaaimns 
dorsi,  and  with  the  faacia 


nhoni 


nect«d  to  the  spinous  pro- 
cesses of  the  last  two 
dorsal  and  first  three  lum- 
bar vertebra;.  The  fleahy 
fibres  ascend  to  be  iraetted 
into  the  lost  four  rib« 
in  &ont  of  th«ir  angles, 
each  successive  piece  extending  further  forwards   than  the  one 

This  muscle  lies  on  the  mass  of  the  erector  epinte  ;  and  with  its 
tendon  the  vertebral  aponenroms  is  united. 
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Action.  The  superior  serratus  raises  the  npper  ribs,  and  officiates  use  of  both 
as  an  inspiratory  muscle  ;  and  the  inferior,  depressing  ihe  lower  riba,  ^J^L,-- 
becomes  an  expiratory  muscle.    Theile  supposes  the  inferior  to  act 
indirectly  as  a  muscle  of  inspiration,  because,  by  fixing  the  lower 
ribs,  it  enables  the  diaphragm  to  contract  more  efifeotively. 

^  The  vertebral  aponeuroHs  is  a  fibrous  expansion,  wfaidi  is  spread  Vertelml 
over  the  fourth  layer  of  muscles,  and  confines  the  erector  spinie  in  *P<"*®'*'o*** 
the  vertebral  groove.  ments :" 

Inferiorly  it  is  thickened  by  the  tendons  of  the  latissimuB  and  above, 
lower  serratus ;  but  it  is  continued  above  beneath  the  splenins, 
without  joining  the  upper  serratus,  and  blends  with  the  deep  fascia 
of  the  neck. 

Internally  it  is  attached  to  the  spinous  processes.     Externally  it  inilde  tnd 
is  connected  to  the  posterior  third  of  the  iliac  crest,  uniting  with  oaiaide. 
the  tendon  of  the  latissimus  ;  between  the  hip-bone  and  the  ribs,  to 
the  fascia  lu^borum ;  and  in  the  dorsal  region  to  the  ribs  and  a  Betow. 
fascia  over  the  intercostal  muscles.    Below,  between  the  pelvic  and 
vertebral  attachments,  it  blends  with  the  underlying  tendon  of  the 
erector  spinas  and  multifidus. 

^  Dissection.  The  upper  serratus  is  to  be  cut  through,  and  the  Dinectian. 
subjacent  vertebral  aponeurosis  to  be  taken  away ;  and  the  part  of 
tihe  splenius  muscle  under  the  serratus  should  be  cleaned. 

The  SPLENIUS  muscle  (fig.  117)  is  thin  and  elongated  ;  it  is  mi-  SidentashM 
divided  internally,  but  is  split  externally  into  two  parts.    It  takes  *^°  ^*'*"  • 
origin  along  the  middle  line  from  the  six  upper  dorsal  spines,  from 
the  seventh  cervical,  and  from  the  ligamentum  nuchas  as  high  as 
the  third  cervical  vertebra.    Some  fibres  ascend  to  the  head  (splenius 
capitis),  and  others  to  the  neck  (splenius  colli). 

The  splenitis  colli ^  c,  is  inserted  by  tendinous  slips  into  the  poB-  one  to  the 
terior  transverse  processes  of  the  upper  three  cervical  vertebraB  with,  "^^^  * 
but  behind  the  attachment  of  the  elevator  of  the  angle  of  the  ^ts': 
scapula. 

The  splenius  capitis,  b,  much  the  largest,  is  inserted  by  a  thin  one  to  the 
tendon  into  the  apex  and  liinder  border  of  the  mastoid  process,  and  ^^f,^. 
into  the  bone  behind  it  for  about  an  inch  and  a  half.  ments. 

This  muscle  is  situate  beneath  the  trapezius,  the  rhomboidei,  and  CJonnec- 
the  serratus  superior  ;  and  the  insertion  into  the  occipital  bone  is  be-    ^""*' 
neath  the  stemo-mastoideus.     The  complexus  muscle  projects  above 
the  upper  border  of  the  splenius  capitis. 

Action.  The  cranial  parts  of  both  muscles  will  cany  the  head  Use  of 
directly  back  ;  and  one  will  turn  the  face  to  the  same  side.  <^tL8, 

The  splenius  colli  of  both  sides  will  bend  back  the  upper  cervical  splenins 
vertebrae ;  but  one  muscle  will  turn  the  face  to  the  same  side,  being  ^^* 
able  to  rotate  the  head  by  its  attachment  to  the  transverse  process 
of  the  atlas. 

•  Fourth  Layer.  In  this  layer  are  included  the  spinalis  dorsi ;  Fouth 
the  erector  spinaB,  with  its  divisions,  and  accessory  muscles  to  the  ^^Qg. 
neck ;  and  the  complexus  muscle.    Most  of  the  vessels  aiyl  nerves 
of  the  Back  are  to  be  learnt  with  this  layer  of  muscles. 

IXisectkm  (fig.  118).  To  lay  bare  the  complexus  muscle  in  the  Dinectkn 
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neck,  the  splenii  must  be  detached  from  the  spinous  processes,  and 
thrown  outwards. 

And  whilst  the  large  erector  spin®  is  being  displayed  in  the 
dorsal  and  lumbar  regions  by  the  dissector  of  the  upper  limb,  two 
prolongations  from  it  to  the  cervical  vertebrsd  and  the  head  are  to 
be  defined  by  the  dissector  of  the  neck: — One,  a  thin  narrow 
muscle,  the  oervicalis  ascendens,  is  continued  beyond  the  ribs  from 
the  outer  piece  of  the  erector  (ilio-costalis),  and  is  to  be  separated 
from  the  muscles  around.  The  other  is  a  larger  oSaet  of  the  inner 
piece  of  the  erector  (longissimus  dorsi) ;  blended  at  first  with  the 
fibres  of  the  longissimus,  it  is  divided  afterwards,  like  the  splenius, 
into  a  cranial  part  (trachelo-mastoid)  and  a  cervical  part  (trans- 
versalis  colli). 

^  The  serratus  inferior  is  to  be  detached  with  the  vertebral  aponeu- 
rosis from  the  spines  in  the  dorsal  region,  and  the  areolar  tissue  is 
to  be  cleaned  from  the  surface  of  the  large  mass  of  the  erector 
spinas  which  now  comes  into  view.  Opposite  the  last  rib  is  the 
beginning  of  an  intermuscular  interval,  which  divides  the  erector 
spinsB  into  an  outer  piece  (sacro-Iumbab's),  and  an  inner  (longis- 
simus dorsi).  By  sinking  the  knife  into  this  interval  the  sacro- 
lumbalis  may  be  turned  outwards,  so  as  to  imcover  the  fieshy  slips 
of  its  accessory  muscle,  which  are  fixed  to  the  angles  of  the  ribs : 
a  muscular  slip  (cervicalis  ascendens)  is  prolonged  from  this  to 
the  neck. 

•  In  preparing  the  sacro-lumbalis  muscle,  the  external  pieces  of 
the  dorsal  nerves  with  their  accompanying  arteries  will  appear. 

•  Before  the  longissimus  can  be  displayed,  it  will  be  needful  to 
detach,  and  raise  towards  the  spinous  processes  the  thin  muscular 
fasciculus  of  the  spinalis  dorsi,  which  lies  between  that  muscle  and 
the  spines  of  the  vertebrie  in  the  dorsal  region.  Then  the  attach- 
ments of  the  longissimus  dorsi  are  to  be  traced  out.  Externally  it 
has  thin  muscular  processes  of  insertion  into  about  the  eight  lower 
ribs.  Internally  it  is  inserted  into  the  transverse  processes  of  the 
lumbar  and  dorsal  vertebrae  by  rounded  tendons  ;  and  for  the  pur- 
pose of  seeing  these  tendons,  the  longissimus  should  be  drawn  away 
from  the  spinous  processes,  and  its  superficial  aponeurosis  should 
be  cut  through  below  the  ribs,  along  the  line  of  separation  between 
the  muscle  and  the  fleshy  multifidus  spinas  on  the  inner  side.  From 
this  muscle,  as  from  the  sacro-lumbalis,  a  fleshy  piece  (transversalis 
colli  and  trachelo-mastoid)  is  continued  into  the  neck. 

^  Between  the  longissimus  and  the  multifidus  spinas  are  the  in- 
ternal pieces  of  the  dorsal  and  lumbar  nerves,  and  of  the  intercostal 
and  lumbar  arteries  and  veins. 

^  The  SPINALIS  DORSI  is  placed  on  the  side  of  the  spines  of  the 
dorsal  vertebrae,  and  is  united  with  the  longissimus  dorsi.  In- 
f eriorly  it  arises  by  tendinous  processes  from  the  spines  of  the  last 
two  dorsal  and  first  two  lumbar  vertebrae,  and  by  fleshy  fibres  from 
the  contiguous  tendon  of  the  longissimus.  From  this  origin  the 
fibres  ascend,  forming  arches,  whose  concavity  looks  inwards,  and 
are  connected  by  tendinous  processes  to  the  spines  of  the  dorsal 
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vertebraB  as  low  as  the  eighth  or  ninth,  or  only  for  half  that 
extent. 

Action.  Both  muscles  contracting  will  extend  the  dorsal  region  of  use  or 
the  spine.    Perhaps  the  muscle  of  one  side  may  tend  to  incline  the  ■p™**"' 
spine  laterally. 

^  The  SRSCTOR  6PIN£  is  the  muscular  mass  on  the  side  of  the  Erector 
spine  in  the  lumbar  region.    It  is  single  and  pointed  below  ;  and  l^i^atits 
its  cutaneous  surface  is  covered  near  the  sacrum  by  a  wide  and  oi^v^ 
strong  tendon,  which  is  common  to  it  and  the  multifidus  spinas. 
The  muscle  arises  at  the  pelvis  from  the  posterior  fifth  of  the  crest  ^^' 
of  the  hip-bone  at  the  inner  aspect,  except  opposite  the  upper  spinous 
process :  in  the  lumbar  region  it  is  attached  by  fleshy  and  tendin- 
ous pieces  to  the  transverse  processes,  to  the  tubercle  (process, 
accessorius)  at  the  root,  and  to  the  layer  of  the  fascia  lumborum 
external  to  each.    Opposite  the  last  rib  it  divides  into  ilio-costalis  Divides  at 
and  longissimus  dorsi.  totoSro!*^ 

^  The  ILIO-COSTALIS  (SACRO-LUMBALIS)  is  the  smallest  of  the  two  Saero- 

pieces  resulting  from  the  division  of  the  erector  spinse.    Its  fibres  1mi1»U» 
end  in  six  or  seven  flat  tendons,  which  are  connected  together  by 
their  margins,  and  are  inserted  into  the  angles  of  as  many  of  the 
lower  ribs.     The  muscle  is  continued  onwards  to  the  other  ribs  i«  inserted 
and  the  neck  by  a  fleshy  part,  which  constitutes  the  two  under-  lower  rib*, 
mentioned  muscles : — 

^  The  musculus  accessorius  ad  sacro4urnbalem  begins  by  a  series  Maaeoliui 
of  tendinous  and  fleshy  bundles  on  the  angles  of  the  lower  six  ribs,  ■^^^^■■™**" 
internal  to  the  insertion  of  the  ilio-costalis ;  and  it  ends  in  tendons, 
which  are  inserted  into  the  remaining  ribs  (upper  six),  in  a  line  with  is  attached 
the  ilio-costalis,  and  into  the  posterior  transverae  process  of  the  ^^  ^^^^ 
seventh  cervical  vertebra. 

The  cervicalis  ascendens  is    a    muscular    slip   prolonging   the  Cervicalis 
accessorius  into  the  neck :  this  muscle  is  attached  to   four  ribs  "o^^^^*"* 
(third,  fourth,  fifth,  and  sixth),  and  is  inserted  into  the  posterior  x«aches  the 
transverse  processes  of  three  cervical  vertebrae,  viz.  sixth,  fifth,  '*®*^ 
fourth. 

^  The  LONGI68IHUS  DOBSi  gradually  decreases  in  size  as  it  ascends  LongiKi- 
along  the  thorax.    Internally  the  muscle  is  inserted  into  the  trans-  "*"* 
verse  processes  of  all  the  dorsal  vertebrae  by  a  series  of  tendinous  iMertion : 
.and  fleshy  bundles ;    and  externally  it  is  attached  to  the   ribs, 
-except  the  first  two  or  three,  by  thin  fleshy  processes  between  the 
tubercle  and  angle.     Its   muscular  prolongation  to  the  neck   is  is  continned 
imited  with  the  upper  fleshy  fibres,  and  splits  into  the  two  follow-  ^  the"** 
ing  pieces : — 

The  transversalis  colli  (fig.  118,  ^)  airisea  from  the  transverse  pro-  traasveru 
cesses  of  the  upper  six  dorsal  vertebrae,  and  is  inserted  into  the        ^  ' 
posterior  transverse  processes  of  the  cervical  vertebrae,  except  the 
first  two  and  the  last 

The  trachelo-mastoid  muscle  (fig.  118,  ^  (transversalis  capitis?)  and  to  heed 
arises  in  common  with  the  preceding,  and  is  attached,  besides,  by  jMtoid. 
distinct  tendons  to  the  articular  processes  of  the  last  three  or  four 
cervical  vertebrae.    The  muscle  is  thin  and  is  inserted  beneath  the 
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splenius  into  the  upper  half  of  the  posterior  part  of  the  mastoid 
process :  its  insertion  is  about  three  quarters  of  an  inch  wide.* 

^  Connections  of  the  erector  apmm.  The  erector  spinsd  and  its  pro- 
longations occupy  the  lumbar,  thoracic,  and  cervical  parts  of  the  Back. 

In  the  loins  the  muscle  is  contained  in  an  aponeurotic  sheath 
(p.  385),  and  has  the  multifidus  spin»  on  its  inner  side :  its  attach- 
ment on  the  inner  surface  of  the  innominate  bone  corresponds  in 
part  with  the  origin  of  the  gluteus  maximus  on  the  outer  side.  The 
superficial  tendon,  which  is  common  to  it  and  the  multifidus,  will 
be  described  with  the  last  mentioned  muscle  (p.  401). 

Opposite  the  ribs  the  ilio-costalis  and  longissimus  dorsi  are  con- 
cealed by  the  muscles  of  the  other  layers  already  examined. 

In  the  neck  its  accessory  small  muscles  lie  underneath  the  splenius 
and  the  trapezius: — the  cervicalis  ascendens  is  attached  in  a  line 
with,  but  below  the  splenius  colli  ;  and  the  transversalis  colli  and 
trachelo-mastoid  are  more  internal,  or  between  the  splenius  and 
cervicalis  and  the  complexus. 

Action,  Taking  their  fixed  point  at  the  pelvis  both  erectors  will 
keep  the  spine  straight  in  sitting  and  standing ;  and,  in  rising  from 
stooping  to  the  ground,  they  will  bring  the  tnmk  into  the  erect 
posture.  In  laborious  respiration,  the  spine  being  fixed,  the  muscles 
are  able  to  depress  the  ribs,  and  assist  in  the  expulsion  of  the  air 
from  the  thorax. 

One  muscle  will  incline  the  spinal  column  laterally  and  to  its 
own  side. 

The  cervical  prolongations  of  the  erector  act  on  the  neck  and 
head,  as  below  : — 

The  cervicalis  ascendens.  Taking  their  fixed  point  below,  botli 
muscles  will  extend  the  cervical  part  of  the  spine ;  and  acting  from 
the  transverse  processes  they  will  elevate  the  ribs.  One  muscle 
will  give  a  lateral  movement  to  the  neck. 

The  transversalis  colli  bends  back  the  neck  if  the  musclea  of  both 
sides  contract  together;  or  laterally  towards  its  own  side,  if  only 
one  is  used. 

The  trachelo-mastoideus  will  extend  the  head  in  concert  with  its 
fellow ;  or  by  itself  will  turn  the  face  to  its  own  side,  and  then 
help  to  approximate  the  head  to  the  shoulder. 

The  COMPLEXUS  (fig.  118,  ^)  is  internal  to  the  prolongations  from 
the  longissimus  dorsi,  and  converges  towards  its  fellow  of  the 
opposite  side  at  the  occipital  bone.  Narrow  at  its  lower  end,  the 
muscle  arises  by  tendinous  pieces  from  the  transverse  processes  of 
the  upper  six  dorsal  vertebrae,  from  the  spine  of  the  last  cervical, 
and  from  the  articular  processes  of  the  cervical  vertebrae  as  high 
as  the  third.  The  fleshy  fibres  pass  upwards  to  be  inserted  into  an 
impression  between  the  curved  lines  of  the  os  occipitis,  which  reaches 


*  The  anatomy  of  the  prolongation  from  the  longissimnB  might  be  simplified 
1^  describing  it  as  the  transrenalifl  muscle  with  a  double  insertion,  like  the 

Slenius,  into  the  head  and  neck.'    In  accordance  with  the  nomenclatore  of 
e  splenius  the  part  to  the  head  might  be  named  transversalia  capitis,  and 
the  part  to  the  neck  transversalis  cdUi,  as  at  present.  |} 


C0UFLEXX7S  HUBCLE.  SW 

outwards  netalj  two  inches  from  the  ocdpUal  creat  towardB  the 

ttEchelo-ntastoideuB. 

The  inner  part  of  the  complexru  having  two  fleshy  bellies  with 
an  interreniiig  tendon,  is  described  often  as  a  separate  muscle  with 
tlie  name  hivmter  etrvicU.  SrSt^ 

The  complezus  is  concealed  by  the  splenlne  and  trapeziua:  and  conosc- 


Pig.  118." 


the  cutaneous  surface  is  marked  by  a  tendinous  cross  intersection 
towards  the  upper  end.  Two  or  three  of  the  cervical  nerves  per- 
forate  it.  Along  the  inner  side  is  the  eemispinalia  muscle,  vrith 
the  ligamentum  nuclue.  Beneath  it  are  the  small  recti  and  obliqoi 
mnsclea,  the  semispinalis,  and  the  cervical  nerves  and  vesBels. 

Action.  Both  muscles  will  move  the  bead   directly  back.     One  Uh. 
will  draw  the  occiput  down  and  back  towards  its  own  side. 

Diitection  ofventU  and  nervet  (Sg.  119).  In  the  neck  the  nerves  DiiHctim 
and  vessels  will  be  brought  int«  view  by  detaching  the  complezus  ^ 


*  IKsMCtimi  of  the  mosdes  tuidenieatli  the  splemiu.  a.  Longat  coUL 
*.  Tmrnnati^  colli,  c.  TnchBlD-mutaid.  d.  Comptexos.  >.  Splenina 
o^itii,  eat.  0.  Spleniiu  colli,  cut.  a.  Benmpia&lii  doni.  a.  Occipital 
trUtj.  1.  Qieat  ocdpitAl  uerT&  2.  BztenuJ  piece  ol  the  second  ncrre.  8. 
Oatar  pteoe  of  the  third  dsttb. 
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from  the  occipital  bone  and  the  spine  of  the  seventh  vertebra,  and 
throwing  it  outwards  carefully  from  the  subjacent  parts.  Beneath 
the  muscle  is  a  dense  fascia,  in  which  are  contained  ^e  ramifications 
of  the  cervical  nerves,  and  the  deep  cervical  and  other  vessels. 

Each  nerve  except  the  first  divides  into  an  inner  and  an  outer 
piece.  Dissect  out  first  the  inner  pieces  of  the  seven  lowest,  which 
lie  partly  over  and  partly  beneath  the  fibres  of  the  semispinalis 
muscle  (g).  The  external  pieces  (*)  are  very  small ;  they  are  given 
ofiE  between  the  transverse  processes  close  to  where  the  trunks  appear ; 
they  are  to  be  looked  for  outside  the  complexus,  and  enter  the 
muscles  prolonged  from  the  erector  spinse. 

The  first  or  suboccipital  is  the  most  difficult  of  the  set  to  find  : 
this  little  nerve  is  a  short  trunk,  which  is  contained  in  the  interval 
between  the  small  recti  and  obliqui  muscles  near  the  head  ;  it  will 
be  best  found  by  lookmg  for  the  small  twigs  furnished  by  it  to 
the  muscles  around. 

The  deep  cervical  artery  is  met  with  on  the  semispinalis  muscle ; 
a  part  of  the  vertebral  artery  wUl  be  found  in  contact  with  the 
suboccipital  nerve ;  and  the  occipital  artery  will  be  seen  crossing 
the  occipital  bone. 

^  Opposite  the  thorax  the  dorsal  nerves  and  vessels  will  be  readily 
displayed  on  the  inner  side  of  the  longissimus  dorsi  muscle,  on  the 
removal  of  a  little  fatty  tissue  from  between  the  transverse  pro- 
cesses. Externa]  and  internal  pieces  are  to  be  traced  from  each 
nerve  and  vessel  into  the  muscles  ;  some  of  the  former  have  been 
seen  in  the  interval  between  the  ilio-costalis  and  the  longissimus 
dorsi. 

*  The  two  pieces  of  the  lumbar  nerves  and  vessels  will  be  found 
in  the  same  line  as  the  dorsal ;  but  the  inner  set  are  the  most  difficult 
to  be  discovered. 

^  The  small  sacral  nerves  are  placed  beneath  the  multifidus 
spinse,  and  will  be  dissected  after  the  examination  of  that  muscle 
(p.  401). 

**  Posterior  Primary  Branches  of  the  Spinal  Nerves.  The 
spinal  nerves,  with  a  few  exceptions  in  the  cervical  and  sacral  groups, 
bifurcate  in  the  intervertebral  foramina  into  anterior  and  posterior 
primaiy  branches  (p.  170).  The  posterior  supply  the  integuments 
and  the  muscles  of  the  back,  and  are  now  to  be  learnt. 

In  the  neck.  The  posterior  primary  branches  of  the  cervical  nerves 
are  eight  in  number,  and  issue  between  the  transverse  processes  ; 
but  those  of  the  first  and  second,  which  begin  on  the  neural  arches 
of  the  atlas  and  axis,  cross  those  arches.  All,  except  the  first, 
divide  into  internal  and  external  pieces. 

The  external  pieces  (fig.  118)  are  very  inconsiderable  in  size,  and 
end  in  the  splenius,  and  in  the  muscles  prolonged  from  the  erector 
spinsB. 

The  internal  pieces  (fig.  119)  are  larger  than  the  external;  they 
are  directed  towards  the  spinous  processes,  the  three  lowest  nerves 
passing  beneath  the  semispinalis,  and  the  four  next  over  that  muscle. 
By  the  side  of  the  spine  cutaneous  branches  are  furnished  to  the 


FOSTEBIOB  CEBTICAL  IfEBTEa 

oeck  and  the  head  hy  the  nerves  that  are  Bupeificial  to  the  soni' 
spinalis ;  these  cutoMous  offuli  ascend  to  the  surface  through  the 
splenitis,  the  coinplexus,  and  the  trapezius  muscles,  and  are  dis- 
tribat«d  as  before  seen  (p.  381).    In  their  course  to  tike  spine  the 

Fig.  lie." 


nerves  supply  the  surrounding  muscles,  viz.,  complexus,  semiepinaliB, 
multifidus  spins,  and  interspinalea. 

The  eutaneoia  branchet  of  the  second  and  tliird  nerves  reach  the 
head,  and  require  a  separate  notice. 

That  of  the  second  nerve  (fig.  119,  %  named  great  ocdpUal,  ap-  8i 

*  Deep  dimectioa  of  the  back  of  the  Deck,  {niiutntiaai  of  Diasoetioiu.) 
Mtuda:  A.  Bechu  pooticnB  DUtjor.  a,  Bcctng  p<mUciu  minor,  o.  Obliqnos 
inferior,  s.  Obliquos  mperior.  S.  Spleoins  capitis,  f.  Compleini,  cut 
•ena.  a.  Semiipiiulia  colIL  Arteritt:  a.  Occipital,  and  b,  ita  cerrical 
bimDch.  e.  Tertehial  artery,  and  d,  ita  cenical  branch,  e.  Deep  cerrieal 
■JteiJ  of  the  mbclaTian.      Ncma  :  1.  Snbaccipiiil  nerre  {pOBtericr  branch). 


if  piece  of  the  poeterior  primary  branch  of  the  second  norre. 
piece  of  Uie  third  nerve.  4.  Inner  piece  of  the  fourth.  And  tht 
figmei  point  to  the  inner  pieces  of  the  respecUie  nerrea. 
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peariBg  beneath  the  inferior  oblique  muscle  to  which  it  giyes  ofibets, 
is  directed  upwards  through  the  complexus  and  trapezius  to  end  on 
the  occiput  (p.  8). 

The  branch  of  the  third  nerve  (fig.  119,*)  supplies  an  offiset  to 
the  integuments  of  the  neck  ;  and  ascending  to  the  head  through 
the  trapezius,  is  distributed  to  the  lower  part  of  the  occiput,  internal 
to  the  great  occipital  nerve.  Usually  this  nerve  joins  the  preceding 
both  beneath,  and  superficial  to  the  trapezius. 

The  posterior  primary  branch  of  the  subocc^tal  or  first  spinal 
nerve  (fig.  119,  *)  is  very  short,  and  appears  in  the  interval  between 
the  recti  and  obliqui  muscles.  In  passing  from  the  spinal  canal  it 
is  placed  between  the  arch  of  the  atlas  and  the  vertebral  arteiy. 
The  following  branches  radiate  from  its  extremity  : — 

One  enters  the  under  surface  of  the  complexus  near  the  cranial 
attachment.  A  slender  branch  is  furnished  to  each  of  the  small 
muscles  bounding  the  space  in  which  the  nerve  is  contained,  viz., 
the  rectus  major  and  minor,  and  the  superior  and  inferior  oblique : 
the  offset  to  the  last  muscle  joins  the  inner  branch  of  the  second 
cervical  nerve.  Occasionally  this  nerve  gives  a  cutaneous  branch 
to  the  occiput. 

Posterior  cervical  plexus.  Sometimes  there  is  an  intercommunica- 
tion between  the  suboccipital  nerve  and  the  internal  pieces  of  the 
next  two  cervical  ner\-es  beneath  the  complexus  ;  this  forms  the 
posterior  cervical  plexus  of  M.  Cruveilhier. 

•  In  the  dorsal  region.  The  posterior  primary  branches  of  the 
dorsal  nerves  are  twelve  in  number,  and  appear  between  the  trans- 
verse processes.  Each  divides  into  an  internal  and  an  external 
piece  ;  and  these  are  distributed  after  the  same  plan  as  in  the  neck. 

•  The  external  pieces  increase  in  size  from  the  first  to  the  last,  and 
are  differently  distributed  above  and  below.  Tlie  upper  six  or  eight 
pass  beneath  the  longissimus  and  its  cervical  prolongation,  as  far  as 
the  interval  between  the  longissimus  and  the  ilio-costalis,  and  end 
by  supplying  these  muscles  and  the  levatores  costarum.  The  lotoer 
six  or  four  have  a  similar  arrangement  and  distribution  vrith  respect 
to  muscles ;  but,  after  reaching  the  interval  between  the  ilio-costah'a 
and  the  longissimus  dorsi,  they  are  continued  to  the  surface  through 
the  serratus  and  latissimus  muscles,  nearly  in  a  line  with  the  angles 
of  the  ribs. 

•  The  internal  pieces  decrease  in  size  from  above  downwards,  and 
are  directed  inwards  between  the  semispinalis  dorsi  and  multifidus 
spinsB  muscles  ;  offsets  are  supplied  to  the  muscles  between  which 
they  are  placed.  The  upper  six  become  cutaneous  along  the  side  of 
the  spinous  processes  by  perforating  the  serratus,  rhomboideus,  and 
trapezius.  The  loujer  six  are  small  in  size,  and  end  in  the  multifidus 
BpinflB  muscle. 

•  In  the  loins.  The  posterior  primary  branches  of  the  lumbar 
nerves,  five  in  number,  appear  between  the  erector  and  multifidus 
Bpinse.  In  their  mode  of  dividing  and  general  arrangement  they 
resemble  the  dorsal  nerves.  Cutaneous  offsets  are  furnished  by  the 
external  set  of  branches. 


POSTERIOR   CERVICAL  VESSELS.  S07 

^  The  external  pieces  enter  the  erector  spinaa,  and  supply  it  and  Ezftemal 
the  small  intertransverse  muscles.    The  first  three  pierce  liie  erector  J^^^]£. 
spinaB,  and  become  cutaneous  after  perforating  the  aponeurosis  of  tiwob  from 
the  latissimus.    The  branch  of  the  last  nerve  is  connected  with  the 
corresponding  part  of  the  first  sacral  nerve  by  an  offset  near  the 
bones. 

^  The  internal  pieces  are  furnished  to  the  multifidus  spinse  muscle,  internal 
Near  their  origin  they  are  difficult  to  find,  in  consequence  of  being  ^»"""5hei. 
contained  in  grooves  on  the  articular  processes. 

*  Vessels  in  the  back.  The  vessels  now  dissected  are  the  occipital  The  vessels 
and  the  deep  cervical ;  part  of  the  vertebral ;  and  the  posterior  "® 
branches  of  the  intercostal  and  lumbar  arteries  of  the  aorta.    Veins 
accompany  the  arteries  for  the  most  part. 

In  the  neck.  The  vessels  in  the  neck  are  the  occipital,  the  verte-  in  the  neok. 
bral,  and  the  deep  cerNdcal. 

The  occipital  artery  (fig.  119,  a)  courses  along  the  occipital  bone.  Part  of  the 
Appearing  &om  beneath  the  digastric  muscle,  the  vessel  is  directed  ^^^^ 
backwards  beneath  the  stemo-mastoideus,  the  splenius,  and  some- 
times the  trachelo-mastoideus,  but  over  the  obliquus  superior  and 
complexus  muscles.    Near  the  middle  line  it  perforates  the  trapezius, 
and  ascends  to  the  occiput,  on  which  it  is  distributed  (p.  6).   It  sup-  which 
plies  the  surrounding  muscles,  and  furnishes  the  following  branch  ^^^  * 
to  the  neck : — 

The  cervical  branch  (b)  (ram.  princeps  cervicalis)  distributes  twigs  cervical 
to  the  under  part  of  the  trapezius,  and  passing  beneath  the  com-  ^""^^ 
plexus,  anastomoses  with  the  vertebral  and  deep  cervical  arteries. 

The  vertebral  artery  (fig.  119,  c)  lies  on  the  neural  arch  of  the  Part  of  the 
first  vertebra,  behind  the  articulating  process,  and  appears  in  the  JJI^*** 
interval  between  the  straight  and  oblique  muscles.    Beneath  it  is 
the  suboccipital  nerve.    Small  branches  are  given  to  the  surrounding 
]»art8,  and  to  anastomose  with  the  contiguous  arteries. 

The  deep  cervical  artery  (fig.  119,  «)  is  a  branch  of  the  superior  Deepcervi- 
intercostal  (p.  71),  and  resembles  the  posterior  branches  of  the  other  ^  ""t*^- 
intercostal  arteries.  Passing  back  between  the  transverse  process 
of  the  last  cervical  vertebra  and  the  neck  of  the  first  rib,  it  ascends 
between  the  complexus  and  semispinalis  muscles,  as  high  as  the 
upper  border  of  the  latter,  and  anastomoses  with  the  cervical  branch 
of  the  occipital  artery.  The  contiguous  muscles  receive  branches 
from  it,  and  anastomoses  are  formed  between  its  ofEsets  and  those 
of  the  vertebral. 

•  In  the  dorsal  region.  The  posterior  branches  of  the  intercostal  Dorsal 
vessels  (p.  362)  pass  back  between  the  vertebrsa  and  the  anterior  gput  into 
costo-transverse  ligament  and  are  divided  like  the  nerves  into  inner 

and  outer  pieces. 

^  The  inner  branches  end  in  the  fieshy  mass  of  the  multifidus  inner  and 
spinse  and  semispinalis,  and  furnish  small  cutaneous  ofEsets  with 
the  nerves. 

^  The  external  brandies  cross  beneath  the  longissimus  dorsi,  and  outer 
supply  it  and  the  ilio-costalis.    Like  the  nerves,  the  lowest  branches  ^'*'"*««» 
of  this  set  are  the  largest  and  extend  to  the  surface. 
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As  the  dorsal  branch  of  the  intercostal  artery  passes  by  the  inter- 
yertebral  foramen ,  it  furnishes  a  small  intmgpinal  artery  to  the 
spinal  canal. 

^  In  the  loins.  The  posterior  branches  of  the  lombar  arteries 
divide,  like  the  intercostal,  into  internal  and  external  pieces,  as 
soon  as  they  reach  the  interval  between  the  longissimus  dond  and 
multifidus  spinse.  Each  gives  also  a  spinal  branch  to  the  spinal 
canal. 

^  The  internal  branches  are  small,  and  end  in  the  multifidns  spinas 
muscle. 

^  The  external  branches  supply  the  erector  spinsd ;  and  offsets  are 
continued  onwards  to  the  integuments  with  the  superficial  nerves. 

Veins.  With  the  deep  cervical  artery  is  a  large  vein,  vena  pro- 

fimda  cerviciSy  which  commimicates  with  the  occipital  and  other 

deep  veins  in  this  region,  forming  the  posterior  plexus  of  the  neck, 

and  passes  forwards  with  its  artery,  between  the  transverse  processes, 

to  join  the  vertebral  vein. 

The  occipital  vein  lies  with  its  artery,  and  communicates  sometimes 
with  the  lateral  sinus  of  the  skull  through  the  mastoid  foramen. 

The  dorsal  and  lumbar  veins  correspond  in  their  branching  and 
distribution  with  the  arteries  they  accompany,  and  end  in  the  inter- 
costal veins  and  the  vena  cava. 

In  contact  with  the  spinous  processes  and  plates  of  the  vertebrso 
is  a  deeper  set  of  veins  (dorsi  spinal),  which  anastomose  freely 
together,  and  open  into  the  veins  in  the  interior  of  the  spinal  canal. 

•  Fifth  Layer.  In  this  layer  are  the  following  small  muscles ; — 
the  recti  and  obliqui,  semispinalis,  interspinales,  multifidus  spinse, 
and  intertransversales. 

Dissection,  Most  of  the  remaining  muscles  of  the  Back  are  un- 
covered by  the  previous  dissection.  Between  the  first  two  vertebra 
and  the  occipital  bone  the  small  straight  and  oblique  muscles  extend. 

^  In  the  cervical  and  dorsal  regions  the  semispinalis  muscle 
appears,  with  the  small  interspinales  internal  to  it ;  and  occupying^ 
a  corresponding  position  in  the  loins,  is  the  multifidus  spinae. 

•  The  small  intertransverse  muscles  of  the  lumbar  region  will 
be  found  by  removing  the  erector  spinae. 

The  RECTUS  CAPITIS  POSTICUS  MAJOR  (fig.  119,  a)  is  the  largest  of 
the  muscles  between  the  occipital  bone  and  the  first  two  vertebrae, 
and  arises  from  the  side  of  the  spinous  process  of  the  axis.  It  is 
inserted  into  the  outer  part  of  the  inferior  curved  line  of  the  occipital 
bone  for  about  an  inch,  as  well  as  into  the  surface  below  it. 

The  muscle  is  directed  outwards  very  obliquely,  and  forms  one 
side  of  the  triangular  space  which  contains  the  suboccipital  nerve 
and  the  vertebral  artery.  Its  upper  attachment  lies  beneath  the 
superior  oblique  muscle. 

Action,  By  the  action  of  both  muscles  the  head  will  be  put 
backwards.  By  one  rectus  the  face  will  be  turned  to  the  same 
side  ;  and  after  the  head  has  been  so  rotated,  the  muscle  will  assist 
in  extending  the  head. 

The  RECTUS  CAPITIS  POSTICUS  MINOR  (fig.  119,^)  is  internal  to  the 
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preceding,  and  is  shorter  than  it.    Arising  from  the  neural  arch  of  attach- 
the  atlas,  the  muscle  is  ineerted,  close  to  the  middle  line,  into  the  °^^^ » 
inferior  curved  ridge  of  the  occipital  bone,  and  between  this  and 
the  foramen  magnum.  connec- 

This  small  muscle  is  fan-shaped,  and  is  deeper  than  the  rectus    ^^  * 
major :  it  covers  the  ligament  between  the  atlas  and  the  occipital 
bone.     The  two  small  recti  muscles  correspond  with  the  inter-  they  are 
spinales  between  the  other  vertebrae.  interapiiiala. 

Action,  Both  muscles,  or  one,  will  have  the  same  use,  viz.,  to  Use. 
approach  the  occiput  to  the  atlas. 

The  OBLiQUUS  INFERIOR  (fig.  119,^)  slauts  between  the  first  two  9J^*3™°f 
vertebrsB.    It  arises  from  the  spinous  process  of  the  axis,  external 
to  the  rectus  major  muscle,  and  is  inserted  into  the  tip  of  the  trans-  attach- 
verse  processes  of  the  atlas. 

AcHon,  One  muscle  turns  the  face  to  the  same  side  by  rotating  Uwofone; 
the  atlas  on  the  axis.    If  both  muscles  act  at  the  same  time  they  of  both, 
will  assist  in  keeping  the  head  straight. 

The  OBLIQUUS  SUPERIOR  (fig.  119,  ^)  takes  origin  from  the  upper  ^^Jj?'". 
part  of  the  transverse  process  of  the  atlas,  where  the  preceding 
muscle  terminates  ;  and  is  directed  inwards  to  be  inserted  between  attach- 
the  curved  lines  of  the  occipital  bone,  near  the  mastoid  process. 

This  muscle  is  concealed  by  the  complexus  and  trachelo-mas-  connec- 
toideus,  and  crosses  the  vertebral  artery.    Its  insertion  is  beneath  **®°*' 
the  splenius  (e),  but  above  the  rectus  major  muscle. 

Action.  With  its  fellow  the  upper  oblique  will  assist  in  canying  Use  of  both; 
backwards  the  head.    By  the  action  of  one  muscle  the  occiput  will  of  one. 
be  inclined  backwards  to  the  same  side. 

The  BEMisriNALis  (fig.  119,  ^)  occupies  the  vertebral  groove  in  Semispinaiis. 
the  dorsal  and  cervical  regions,  and  extends  from  the  transverse  {J^^^^^ 
and  articular  processes  to  the  spines  of  the  vertebrsB:  it  is  undivided 
at  the  outer,  but  bifurcated  at  the  inner  attachment.  It  arises 
externally  from  the  transverse  processes  of  the  teH  upper  dorsal 
vertebrae,  and  from  the  articular  processes  of  the  four  lower  cervical ; 
and  it  is  inserted  by  two  pieces,  as  below : — 

The  lower  piece,  semispinaiis  dorsi^  is  inserted  into  the  spinous  semf.«p{n»> 
processes  of  the   upper   four   dorsal   and  the  last  two  cervical  ^<3^°"*' 
vertebrae. 

The  upper  piece,  semispinaiis  coUiy  is  inserted  into  the  spines  of  semi-apina- 
the  cervical  vertebrae  above  the  attachment  of  the  semispinaiis  dorsi, 
the  atlas  not  receiving  any  slip. 

The  semispinaiis  muscle  is  covered  by  the  complexus,  and  the  oonnec- 
deep  cervical  artery.    Some  of  the  cervical  nerves  are  superficial,  ****"•• 
and  others  beneath  it.     To  its  inner  side  is  the  multifidus  spinae 
muscle. 

Action.  The  muscles  of  both  sides  acting  together  will  extend  the  Use  of  both; 
spine.    One  muscle  will  rotate  the  cervical  and  dorsal  parts  of  the  of  one 
spine,  so  as  to  turn  the  face  to  the  opposite  side. 

^  The  INTERSPINAL  MUSCLES  are  placed,  as  their  name  expresses :  intenpinal 
they  are  arranged  in  pairs,  one  on  each  side  of  the  interspinous  ^Sidrt 
ligament ;  and  they  are  best  seen  in  the  neck  and  loins. 
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In  the  certnccLl  region  the  muscles  are  absent  from  the  interval 
between  the  first  two  vertebrsB.  They  are  small  romid  bmidlea, 
and  are  attached  above  and  below  to  the  bifurcated  apices  of  tiie 
spines. 

^  In  the  dorsal  region  the  muscles  are  rudimentaiy ;  they  exist 
between  the  first  two,  and  the  lowest  two  pair  of  spinous  proceaaeSy 
and  between  the  last  dorsal  and  the  first  lumbar  vertebra. 

^  In  the  lumbar  region  they  are  thin  flat  muscles,  which  readi 
the  length  of  the  spines. 

Action,  By  the  approximation  of  the  spinous  processes  these 
small  muscles  will  help  in  extending  the  spine.  Necessarily  the 
movement  of  each  pair  is  very  slight,  but  the  aggregate  of  all 
would  amount  to  perceptible  motion. 

^  The  INTERTRANSVERSE  MUSCLES  lie  between  the  transverse  pro- 
cesses of  the  vertebras ;  but  only  those  in  the  loins  and  the  back 
are  now  dissected. 

In  the  neck  they  are  double,  like  the  interspinal  muscles  of  the 
same  vertebrae  (p.  170). 

^  In  the  dorsal  region  they  are  single  rounded  bundles,  and  are 
found  only  between  the  lower  processes  :  their  number  varies  from 
three  to  six. 

*  In  the  lumbar  region  the  anterior  set  are  four  thin  and  fleshy 
planes.  The  posterior  set  are  rounded  bimdles,  wliich  are  attached 
to  the  accessory  points  at  the  roots  of  the  transverse  processes : 
these  have  been  named  interaccessorii. 

Action,  The  small  intertransversales  help  to  incline  laterally  the 
spine  by  approximating  the  transverse  processes :  the  motion  be- 
tween a  single  pair  of  bones  would  be  scarcely  appreciable,  as  in 
the  case  of  the  interspinales. 
Dissection        Dissection,  The  multifidus  spinse  muscle,  which  fills  the  hollow 
fidus  spina>.  by  the  side  of  the  spinous  processes,  may  be  now  dissected.    The 
upper  part  of  the  muscle  is  to  be  prepared  and  learnt  by  the  dis- 
In  the  neck,  sector  of  the  head  and  neck.    It  will  be  laid  bare  by  cutting  through 
the  insertion  of  the  semispinalis,  and  everting  this. 

*  Over  the  sacrum  the  thick  aponeurosis  covering  the  multifidus 
and  the  erector  spinae  must  be  turned  aside.  In  the  dorsal  region 
the  muscle  will  appear  on  detaching,  and  drawing  the  semispinalis 
from  the  spines. 

*  The  MULTIFIDUS  spiN^  muscle  extends  from  the  sacrum  to  the 
second  vertebra,  and  is  much  larger  towards  the  pehds  than  in  the 
neck. 

On  the  back  of  the  sacrum  it  takes  origin  between  the  central  and 
external  row  of  processes,  as  low  as  tlie  fourth  aperture ;  from  the 
inner  surface  of  the  iliac  spine  (posterior  superior)  of  the  hip  bone ; 
and  from  the  ligaments  connecting  this  bone  to  the  sacrum.  It  is 
attached  differently  along  its  outer  edge  (origin)  in  the  several 
regions  of  the  spine  : — In  the  loins  it  arises  by  large  fasciculi  from 
the  accessory  and  the  articular  processes.  In  the  dorsal  region, 
from  the  transverse  processes.  And  in  the  neck,  from  the  articular 
processes  of  the  five  lower  vertebrsB.     From  these  attachments  tlie 
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fibres  are  directed  obliqaely  inwards,  some  extending  more  than 

the  length  of  one  vertebra,  to  be  inserted  into  the  spines  and  the  inNrtton. 

neural  arches  of  the  vertebrsa  from  the  second  cervical  to  the  third 

sacral. 

This  muscle  fills  chiefly  the  vertebral  groove,  and  is  concealed  S^*^ 
by  the  erector  spin®  and  the  semispinalis.    The  internal  branches 
of  the  vessels  and  nerves  in  the  back  lie  along  its  outer  border. 
The  small  muscles  described  below  may  be  said  to  be  parts  of  the 
multifidus. 

Action,  By  the  use  of  the  muscle  of  both  sides,  the  spinal  column  Use  of  both» 
can  be  extended ;  and  by  the  contraction  of  one,  the  spine  will  be 
rotated  in  the  dorsal  region  and  the  neck,  the  fisce  beine  turned  *nd  ons 
to  the  opposite  side. 

*  Botatores  dorsi  (Theile).  These  are  eleven  small  muscles  be-  Botatom 
neath  the  multifidus  spinse  in  the  dorsal  region,  and  are  separated  pSur^  of 
from  that  muscle  by  fine  areolar  tissue.    Each  is  attached  inf eriorly  moltifldtii. 
to  the  tip  and  upper  edge  of  a  transverse  process,  and  superiorly  to 

the  lower  border  of  the  neural  arch  of  the  vertebra  next  above. 
The  first  springs  from  the  transverse  process  of  the  second  vertebra. 

Action,  These  small  rotators  will  assist  the  larger  muscle  (multi-  Um. 
fidus)  in  turning  the  trunk  to  the  opposite  side. 

^  The  aponeurosis  common  to  the  multifidus  and  erector  spinas  is  Aponmiroiii 
fixed  firmly  to  the  surrounding  bones,  and  furnishes  attachment  to  fldoiL  ' 
the  muscular  fibres.  In  the  middle  line  it  is  united  with  the  spines 
of  the  lower  lumbar  vertebr®  and  sacrum.  On  the  outer  side  it  is 
attached  to  the  posterior  part  of  the  iliac  crest,  and  to  the  outer 
row  of  tubercles  on  the  back  of  the  sacrum,  being  connected  at  the 
last  spot  with  the  great  sacro-sciatic  ligament.  Above,  it  is  con- 
tinued some  way  on  the  surface  of  the  erector  spinao,  but  further 
on  the  longissimus  dorsi  than  the  ilio-costalis.  Below,  the  latissimus 
dorsi  and  the  vertebral  aponeurosis  blend  with  its  cutaneous  surface 
(p.  389). 

*  Dissection  (fig.  120).  To  find  the  branches  of  the  sacral  nerves,  Disaectioii 
it  will  be  necessary  to  remove  the  part  of  the  multifidus  spinas  SerJS^ 
which  covers  the  sacrum.    The  first  three  are  split  into  two  each: 

their  external  pieces  will  be  found  readily  on  the  great  sacro-sciatio 
ligament,  from  which  they  may  be  traced  inwards ;  the  inner  branches 
are  very  slender  and  difficult  to  be  recognised. 

The  lowest  two  nerves  are  very  small,  and  are  to  be  sought  on 
the  back  of  the  sacrum,  below  the  attachment  of  the  multifidus 
spinad.  They  are  not  bifurcated  like  the  others,  but  unite  together, 
and  with  the  coccygeal  nerve  in  loops.  The  fourth  comes  through 
a  sacral  aperture,  the  fifth  between  the  sacrum  and  coccyx ;  and  the 
coccygeal  is  still  lower. 

Sacral  Nerves  (fig.  120). — The  posterior  primary  branches  of  FiTeitenl 
the  sacral  nerves  are  five  in  number.    Four  issue  from  the  spinal  ***"**  • 
canal  by  the  apertures  in  the  back  of  the  sacrum,  and  the  fifth 
between  the  sacrum  and  the  coccyx.     The  first  three  have  the  tuedMBMP- 
common  division  into  inner  and  outer  pieceSi  like  the  other  spinal  t^feel^ 
nerves ;  but  the  last  two  are  undivided* 
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"  The  fint  three  nttret  are  corered  b^  the  multifidua  epiiue,  idd 
divide  regularly. 

The  itmer  piece*  (")  are  distribnted  to  the  multilidue ;  and  the  laat 
of  this  Bet  ia  very  fine. 

The  oata- pieces  (^  ue  larger,  and  have  communicatmg  offints 

from  one  to  another  on  the  back  of  the  sacnun :  further,  the  bnndi 

of  the  first  nerve  is  connected 


Pig.  120.' 


with  the  correaponding  part  of 
the  last  Imnbar ;  and  the  branch 
of  the  third  joins  in  a  similar 
manner  the  sacral  nerve  next 
below.  Aftw  this  looping  the; 
pass  outwards  to  the  surface  of 
the  great  sacro-sciatiG  hgament, 
where  thej  join  a  second  time^ 
and  become  cutaneons.  (DiSBHV 
TioN  OF  THE  Buttock.) 

"  L<Klttnonerva(4Smd&S). 
These  nerves,  which  are  below  the 
multifidus,  are  much  smaller  than 
the  preceding,  and  want  the  rego~ 
lar  branching  of  the  others :  they 
are  connected  with  each  other  and 
the  coccygeal  nerve  by  loops  on 
the  back  of  the  Bucnun.  A  few 
filaments  are  distributed  to  the 
back  of  the  sacrum  and  the 
coccyx. 

Oxcygeal  nerve  (I  e).  ItB 
potrterior  primary  branch  issnee 
through  the  lower  aperture  of 
the  spinal  canal,  and  appears  by 
the  side  of  the  coccyx.  It  is  joined  by  a  loop  firom  the  last  sacral 
nerve,  and  ends  on  the  posterior  surface  of  the  coccyx. 
■1  °  Sacral  Artebibs.  Small  branches  leave  the  spinal  canal  with 
the  sacral  nerves  ;  they  supply  the  muscular  mass  of  the  erector 
spinte,  and  anBHtomose  with  branches  on  the  back  of  the  sacrum 
from  the  gluteal  and  sciatic  arteries. 

'  Ditteeticm.  The  examination  of  the  posterior  part  of  the  wall 
of  the  thorax  may  be  made  before  the  body  is  again  turned.  By 
removing,  opposite  the  ribs,  the  iUo-costalia  and  longissimua  dorsi, 

*  Dinectitm  of  th«  ucral  nervca  (Lmid.  M«d.  Guetle,  1S13).  Miudtt : 
A.  Hnltifidna  Bpine,  and  B.  Erector  spiiue ;  both  cut.  c  Gluteoa  maiimiiB 
detached  from  ita  origin,  and  thrown  dovn.  s.  Great  Bacco-Bctatie  ligsmest. 
Ntrva :  5  I.  Lut  Inmtor.  1  5  to  5  5,  the  five  saeial  nerres  inmiiig  from  the 
aaernm,  1  c  The  coecjgcAl  nene,  eMsping  by  the  opening  of  the  sairal 
canal.  1,  Intamal  offsets  of  the  lut  lomW  and  firat  three  lacral  {these  *M 
too  Urge  in  the  cat) ;  and  2,  external  oSseta  of  the  same  nerrea.  3.  Anterior 
primBT?  brand),  and  i,  poiterior  of  the  coecfgeal  nerve.  6.  The  nerve  de- 
rived from  the  anterior  primary  branches  of  tiie  lower  eacral  narvea,  vbidi 
^ercei  the  aacro-icialic  ligament. 
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the  small  levatores  costarum  will  be  uncovered.  The  hinder  part 
of  the  external  intercostal  muscle  will  be  denuded  at  the  same 
time. 

*  The  LEVATORES  COSTARUM  are  twelve  small  fan-shaped  muscles,  Levatore* 
which  are  connected  with  the  hinder  part  of  the  ribs.    Each,  except  ®°"*""''** 
the  first,  arises  from  the  apex  and  lower  border  of  the  tnmsverse 
process  of  a  dorsal  vertebra ;  and  is  inserted,  the  fibres  spreading  Attach- 
out,  into  the  upper  border  of  the  rib  beneath,  from  the  tubercle  "'•'^*"- 
to  the  angle.    Tlie  muscles  increase  in  size  from  above  down,  and 

their  fibres  have  the  same  direction  as  the  external  intercostal 
layer. 

The  first  is  fixed  above  to  the  transverse  process  of  the  last  cervical  The  first, 
vertebra,  and  below  to  the  outer  border  of  the  first  rib.    Some  of  other 
the  four  lower  muscles  are  continued  beyond  one  rib  to  that  next  mtwdS^ 
succeeding  :  these  longer  slips  have  been  named  levatores  longiores 
costarum. 

Action,  The  muscles  raise  the  hinder  part  of  the  ribs,  as  the  name  Use  of  the 
signifies,  and  the  lowermost  draw  the  bones  somewhat  back.  inuiciei. 

*  The  external  intercostal  muscle  is  continued  backwards  along  the  Outer 
ribs  as  far  as  the  tubercle,  and  is  overlaid  by  the  elevator  muscle.  mSSef^ 
Beneath  the  muscle  are  the  intercostal  nerve  and  artery. 

Dissection,  To  trace  the  anterior  and  posterior  primary  branches  DiMectlon. 
of  the  dorsal  nerves  to  their  common  trunk,  the  elevator  of  the  rib 
and  the  external  intercostal  muscle  are  to  be  cut  through  in  one  or 
more  spaces.    The  intercostal  artery  with  its  posterior  branch  is 
laid  bare  by  this  proceeding. 

^  The  dorsal  nerves  split  in  the  intervertebral  foramina  into  anterior  Dorsal  nerre 
and  posterior  primary  branches. 

^  The  posterior  branches  are  directed  backwards,  internal   to  posterior 
the  anterior  costo-transverse  Hgament,  and  have  been  examined 
(p.  396). 

The  anterior,  named  intercostal,  is  continued  between  the  ribs  to  and  anterior 
the  front  of  the  chest :  its  anatomy  is  learnt  in  the  dissection  of  the   '"*^' 
thorax  (p.  369). 

^  The  intercostal  artery  has  an  almost  exact  correspondence  with  intercostal 
the  dorsal  nerve  in  its  branching  and  distribution.  Arteiy. 
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The  spinal  cord  (medulla  spinalis)  gives  origin  to  the  spinal 
nerves,  and  is  lodged  in  the  osseous  canal  formed  by  the  bodiea 
and  neural  arches  of  the  vertebrae.  It  is  invested  by  prolongationa 
of  the  membranes  of  the  brain,  which  form  sheaths  around  and 
support  it. 

DiuecUon,  After  all  the  muscles  have  been  taken  from  the 
arches  and  spines  of  the  vertebras,  the  spinal  canal  is  to  be  opened 
by  sawing  through  the  neural  arches,  on  each  side,  close  to  the 
articular  processes  ;  and  the  cuts  of  the  saw  should  extend  to  the 
lower  end  of  the  sacrum,  but  not  higher  in  the  neck  than  the 
fourth  cervical  vertebra.  As  it  is  difficult  to  use  the  saw  in  the 
hollow  of  the  lumbar  region,  a  chisel  and  a  mallet  will  be  found 
useful  to  complete  the  division  of  the  vertebral  arches. 

The  tube  of  the  dura  mater  is  covered  by  some  veins  and  fat ; 
and  by  a  loose  areolar  tissue  containing  fluid  sometimes,  especially 
at  the  lower  part.  The  fat  may  be  scraped  away  with  the  handle 
of  the  scalpel ;  and  the  lateral  prolongations  of  the  membrane 
through  the  intervertebral  foramina  are  to  be  defined. 

Meubranes  of  the  Cord  (fig.  122).  Three  membranes,  like  those 
on  the  brain,  surround  the  cord,  viz.,  an  external  tube  of  dura 
mater,  an  internal  sheath  of  pia  mater,  and  an  intervening  arachnoid 
or  serous  covering. 

The  dura  mater  (a)  forms  a  strong  tube,  and  is  continuous  with 
the  membrane  lining  the  interior  of  the  skull.  It  forms  a  loose 
sheath  along  the  spinal  canal,  as  far  as  the  second  or  third  piece  of 
the  sacrum  (fig.  121);  but  beyond  that  point  it  is  continued  by  a 
slender  impervious  cord  to  the  back  of  the  coccyx  (fig.  121,  h). 
The  capacity  of  the  sheath  is  greater  than  is  needed  for  the  contents ; 
and  its  size  is  larger  in  the  neck  and  loins  than  in  the  back. 

On  the  outer  aspect  the  dura  mater  is  smooth,  when  a  comparison 
is  made  between  it  and  the  part  in  the  skull,  for  it  does  not  act  as 
a  periosteum  to  the  bones.  Between  it  and  the  osseous  surfaces 
are  some  vessels  and  fat ;  and  it  is  connected  to  the  posterior 
common  ligament  of  the  vertebrae  by  a  few  fibrous  bands. 

On  each  side  the  dura  mater  sends  ofEsets  along  the  spinal  nerves 
in  the  intervertebral  foramina  ;  and  these  several  ofbets  become 
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gradnoJIy  longer  inferiorly  (fig.  121),  where  thej'  form  tebea  wUdi 
enclose  the  sBcral  nerrca,  aad  lie  for  some  dirtasce  within  Uie 
epinBl  cftnftL    In  the  midst  of  the  tnbefl,  Ewlow,  is  the  slendei  imper-  ^"^^ 
TJoiis  c«rd  (6),  which  blends  mth  the  perioEtenin  oovering  the  back  pi«o«. 
of  the  coccfz. 

Diutetion.  To  remove  the  epatl  cord  with  the  sheath  of  the  ^^"^^^ 
dum  mater  from  the  body,  the  latend  proceowfl  in  the  intervertebral  end. 


Kg.  121.» 


Rs.l23.t 


apertures  are  to  be  cnt ;  and  one  .or  two  o£  Ihem  in  the  doraal 
region  shonld  be  followed  ontwards  beyond  the  intervertebral  fbn- 
men  by  cutting  away  the  Burroimding  bone.  The  central  pro- 
longation  may  be  now  detached  from  the  coccyx  ;  and  the  cord  and 

*  Lower  end  of  the  dura  miter  with  it*  oentral  and  liteitl  proctnee. 
(HtuMun  Dnivenitj  CoU^e,  London.)  a,  large  ikeath  of  tlie  dnra  mater. 
b.  Centnl  fibmas  bud  fixing  it  to  tbe  coccjx  The  Utentl  ofbete  encadng 
the  lut  two  lunbar,  and  the  five  nasi  nerrei,  with  the  eoeejgial  nerre,  ate 
alio  ihown.     Bach  nerre  is  marked  b;  the  nnnieral,  and  the  Gnt  latter  of  ita 

+  Tiew  of  the  membnuies  of  the  ipinal  cold.  a.  Dnn  matar  eat  open  and 
reflected,  b.  Small  part  of  the  truulnoent  aiachnoid,  left.  A.  Ka  mater 
doetjr  inTeitmg  the  spinal  cord.  c.  Ugamentnm  deutienlatam  on  the  aide 
of  the  cord,  ihown  bj  catting  through  the  anterior  root*  of  tha  nerrcs.  d. 
froccaaaa  joining  it  to  the  dura  mater,  g.  Anterior  apinal  arteij  and  the 
fibroua  band  (linaa  iplendena)  oa  the  cord.  t.  Anterior  roots  of  Uia  ner*e(, 
«iit ;  and/,  poaUrior,  etch  entering  a  Mpantt  hole  in  the  dnra  mater. 
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he  membranes  are  to  be  divided  opposite  the  lower  cervical  vertebrae^ 
and  to  be  removed  by  cutting  the  bands  that  attach  the  dura  mater 
to  the  posterior  ligament  of  the  bodies  of  the  vertebras. 

When  the  cord  is  taken  out,  place  the  anterior  surface  upper- 
most with  the  lateral  ofEsets  widely  separated.  To  show  the 
arachnoid  covering,  the  dura  mater  b  to  be  slit  along  the  middle 
as  far  as  the  small  terminal  fibrous  cord  before  referred  to ;  but 
the  membrane  is  to  be  raised  whilst  it  is  being  cut  throu^  so 
that  the  loose  arachnoid  on  the  cord  may  not  be  injured.  Lastly, 
fasten  back  the  dura  mater  with  pins. 

The  arachnoid  membrane  (fig.  122,  h)  is  the  thin  serous  covering 
of  the  cord  which  is  immediately  beneath  the  dura  mater.  like 
the  corresponding  membrane  in  the  skull,  it  invests  the  spinal  cord 
and  lines  the  dura  mater,  and  consists  thus  of  a  visceral  and  a 
parietal  part. 

The  outer  or  parietal  part  is  inseparably  joined  to  the  inner  surface 
of  the  dura  mater,  and  gives  to  that  membrane  a  shining  appearance.^ 

The  inner  or  visceral  layer  surrounds  the  cord  loosely,  so  as  to 
leave  a  considerable  interval  between  the  two  (sub-arachnoid  space). 
At  the  lower  part  of  the  spinal  canal  the  loose  sheath  is  largest, 
and  envelops  the  mass  of  nerves  forming  the  cauda  equina.  As 
the  different  spinal  nerves  extend  to  the  intervertebral  foramina, 
they  receive  loose  tubes  from  the  arachnoid,  but  lose  the  same  when 
they  perforate  the  dura  mater. 

Dissection,  The  subarachnoid  space  may  be  made  evident  by 
placing  the  handle  of  the  scalpel  beneath  the  visceral  layer ;  or  by 
putting  a  piece  of  the  cord  in  water,  with  the  posterior  aspect 
uppermost,  and  blowing  air  beneath  the  serous  membrane. 

The  subartichnoid  space  separates  the  loose  or  visceral  part  of  the 
arachnoid  membrane,  from  the  spinal  cord  invested  by  pia  mater. 
Larger  at  the  lower  than  the  upper  part  of  the  spinal  canal  it  con- 
tains a  special  fluid — cerehro-spinaX ;  and  it  communicates  with  the 
cavity  in  the  interior  of  the  brain  by  an  aperture  in  the  fomth 
ventricle.  Crossing  the  space,  at  the  posterier  part  of  the  cord,  are 
bundles  of  fibrous  tissue,  which  are  most  marked  in  the  neck.  In 
the  space  are  contained  the  serrations  of  the  ligamentum  denticu- 
latum,  and  the  roots  of  the  spinal  nerves,  with  some  vessels. 

Dissection.  For  the  purpose  of  seeing  the  next  covering  of  the 
cord  with  the  h'gamentum  denticulatum,  the  arachnoid  membrane 
is  to  be  taken  away  ;  and  two  or  three  of  the  anterior  roots  of  the 
upper  dorsal  nerves  may  be  cut  through  and  reflected,  as  in  the 
wood-cut  122. 

The  pia  mater  (fig.  122,  K)  is  much  less  vascular  on  the  spinal 
cord  than  on  the  brain.  Thicker  and  more  fibrous  in  its  nature,  the 
membrane  closely  siurounds  the  cord  with  a  sheath,  and  sends  a 
thin  prolongation  into  the  anterior  median  fissure  ;  it  furnishes 
coverings  to  the  roots  of  the  spinal  nerves. 


*  According  to  the  opinion  of  EoUiker,  the  arachnoid  membrane  is  a  simple 
tnbe  corresponding  with  the  visceral  layer  in  the  text 
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The  outer  surface  of  the  pia  mater  is  rough.    Along  the  front  is 
a  central,  anterior  fibrous  band  (linea  splendens,  Haller) ;  and  on 
each  side  another  fibrous  band,  the  Hgamentum  denticulatum,  is  Fnnoiui 
attached  to  it.    Scattered  through  the  membrane  are  branched  pig-  ^*°^ 
ment  cells,  which  give  a  dark  appearance  in  the  cervical  region. 

Where  ihe  medulla  spinalis  ceases,  viz.,  about  the  lower  part  of  it  ends 
the  body  of  the  first  lumbar  vertebra,  the  tube  of  the  pia  mater  is  in  ajB^raiu 
suddenly  reduced  in  size,  and  has  the  appearance  of  a* round. fibrous  P^^<^»  *^ 
cord  (fig.  124,  6).    This  cord-like  part  (filum  terminale)  is  provided 
with  nervous  substance  above  ;  and  blends,  below,  with  the  central 
impervious  prolongation  of  the  dura  mater.    It  serv^  to  fix  the 
lower  end  of  the  medulla  spinalis,  and  has  been  named,  from  that 
circumstance,  the  central  ligament  of  the  cord.    A  vein  and  artery  centnl 
accompany  this  fibrous  piece,  and  distinguish  it  from  the  surrounding  "^wwot. 
nerves. 

The  ligamentum  denticulatum  (fig.  122,  c)  is  the  white,  fibrous  The  dentate 
toothed  band,  on  each  side  of  the  spinal  cord.    It  is  named  from  ^^s*™^** 
its  serrated  appearance  ;  and  it  has  the  same  structure  as  the  dura 
mater,  except  that  it  wants  an  epithelial  covering. 

Situate  between  the  anterior  and  posterior  roots  of  the  nerves,  ^  Axed  on 
the  band  reaches  upwards  to  the  medulla  oblongata,  and  ends  ^Snl, 
inferiorly  on  the  lower  pointed  extremity  of  the  cord.    Internally 
it  is  united  to  the  pia  mater.    Externally  it  ends  in  a  series  of 
triangular  or  tooth-like  projections  (d),  which  are  fixed  at  intervals 
into  the  dura  mater,  each  being  about  midway  between  the  apertures  and  on  other 
of  the  roots  of  the  spinal  nerves.    There  are  twenty  or  twenty-one  Jj^^S?* 
denticulations ;  of  which  the  first  is  attached  to  the  dura  mater  Komber  and 
opposite  the  margin  of  the  occipital  foramen,  and  the  last,  opposite  Sf^SS?** 
the  twelfth  dorsal,  or  the  first  lumbar  vertebra.  -^ 

This  fibrous  band  supports  the  spinal  cord,  and  has  been  called  a  Use.  ] 

ligament  from  that  circumstance. 

Vessels  and  nerves  of  the  membranes.  The  dura  mater  of  the  cord  Vesiela  and 

'  nerves  oc 

has  but  few  vessels  in  comparison  with  that  in  the  skull,  for  its  doia  mater, 
office  is  difiEerent.   Nerves  are  said  to  be  furnished  to  it  from  ofbets 
on  the  vessels  supplying  the  cord. 

The  arachnoid  is  sparingly  supplied  with  vessels  like  serous  °^g^" 
membranes  in  general ;  and  proof  of  its  containing  nerves,  in  man,        " 
is  yet  wanting. 

The  pia  mater  has  a  network  of  vessels  in  its  substance,  though  of  pia  mater, 
this  is  less  marked  than  in  the  part  on  the  brain  ;  and  from  them 
offsets  enter  the  cord.    In  the  membrane  are  many  nerves,  derived 
from  the  sympathetic. 

Dissection.  The  araclmoid  membrane  is  to  be  taken  from  the  ^^^f^ 
fibrils  of  the  roots  of  the  nerves  on  one  side  ;  and  the  roots  are  to  nenres, 
be  traced  outwards  to  their  transmission  through  two  apertures  in 
the  dura  mater  for  each  nerN'^e. 

One  of  the  offsets  of  the  dura  mater,  which  has  been  cut  of  some  «nd  ^e 
length,  is  to  be  laid  open  to  show  the  contained  ganglion.    The  *'"*^ 
student  should  define  one  ganglion,  showing  its  bifid  condition  at 
the  inner  end  (fig.  123  b),  and  should  trace  a  bundle  of  threads  of 
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tite  poaterior  root  into  eadi  point.    ^Hie  taterior  root,  o  _ 

two  bnndlM  of  threeds,  is  to  be  followed  over  th«  ganglion  to  ita 
onion  witb  the  poaterior  beyond  the  ganglion. 

&FINAL  Nkbtks.  There  are  thirt7-ona  p»ire  of  epinal  neivea  ;  uid 
each  nerve  is  coDBtnict«d  by  the  blending  of  two  roots  (anteriw 
and  poaterior)  in  the  iDterrertebral  foramen  (fig.  123). 
A  Hey  are  divided  into  gioDfia  oorreaponding  with  the  K^:iouaI 
sabdi^iioDB  of  the  Bfonal  colnmn,  vis.,  cervical,  dorsaJ,  Inmbar, 
sacral,  and  ooocygeaL  In  each  group  the  nerves  are  the  same  in  num- 
ber as  the  vertebrae,  except  in  the  cervical  region  of  the  spine  when 
they  are  eight,  and  in  the  coct^geal  region  where  there  is  only  one. 
In  consequence  of  the  number  of  nerves  in  the  neck  exceeding  that 
of  the  vertebra,  the  last  is  pUoed 
below  the  seventh  vert«bn;  sod 
the  lowest  nerve  of  each  group, 
except  the  coccygeal,  will  be  below 
ita  corresponding  vertebra. 

Each  nerve  divides  into  two 
primary  branches,  snt«rior  and 
posterior,  the  former  of  thew  is 
distributed  to  the  front  of  the  body 
and  the  limbs,  and  the  latter  is 
confined  to  the  hinder  part  of  ths 

Boots  of  the  Nerves  (fig.  123). 
Two  roots  (anterior  and  posterior) 
attach  the  nerve  to  the  qunal 
cord  ;  and  these  unite  together  to 
form  a  common  trunk  in  the  inter- 
vertebral fortuuen.  The  posterior 
root  is  marked  by  a  ganglion,  but 
the  anterior  root  is  sganglionic 

The  poffmor  or  ganglitmic  root* 
(fig.  123,  b)  surpass  in  fuxe  the 
anterior,  and  are  formed  by  larger 
and  more  numerous  fibrils.  They 
are  attached  to  the  side  of  the 
cord  between  the  posterior  and  lateral  columns  in  a  strsight  tine, 
which  they  keep  even  to  the  last  nerve. 

In  thdr  course  to  the  trunk  of  the  nerve  the  fibrils  converge  to 

an  aperturo  in  the  dura  mater,  opposite  the  intervertebral  foramen ; 

"'  as  they  approach  that  aperture  tiiey  are  collected  into  two  bundles 

(fig.  123  B,  b)  which,  lying  aide  by  mde,  receive  a  sheath  from 

*  A.  Fbui  of  the  origin  of  a  ipiaal  noire  from  the  apinal  cord.  a.  Anterior 
not.  b.  Poeterior  root.  c.  Qanglion  on  the  posterior  root.  d.  Anterior 
primarj  branch.     <.  Fnaterior  primiiy  branch  of  the  nerTe  tniiik. 

B.  A  dnwing  to  show  the  UTansomect  of  tlie  nerre-roote,  and  the  form  cf 
tie  ganglion  in  a  lumbar  aerve.  b.  Poaterior  root  gathered  into  two  bundlM 
of  threads,  e.  The  gauglioii,  Infid  at  the  inner  end.  ■>.  Ilimtde  id  the 
anterior  root,  also  gathered  into  two  bondlei. 
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the  dura  mater,  and  enter  the  two  points  of  the  interyertebnd 
ganglion. 

The  intervertebral  ganglion  (fig.  123).  Each  posterior  root  is  pro-  NumlMror 
vided  with  a  ganglion  (c).    The  ganglia  are  reddish  in  colour,  and  j^JJJf^ 
oyal  in  shape  whilst  they  are  snrrounded  by  the  dnra  mater ;  and  conitnio- 
their  size  is  proportioned  to  that  of  the  root.     By  means  of  the  ^^^ 
previous  dissection,  the  ganglion  may  be  seen  to  be  bifid  at  the  'B»eh  u 
inner  end  (fig.  123  b),  where  it  is  joined  by  the  bwidles  of  fibrils  ^^ 
of  the  root  (b) ;  it  might  be  said  to  possess  two  small  ganglia,  one 
for  each  bmidie  of  fibrils,  which  are  blended  at  their  enter  ends. 

Sometimes  the  first  or  suboccipital  nerve  is  without  a  ganglion. 

The  anterior  or  agangUomc  roots  (fig.  123  a)  arise  £rom  the  side  j^iffj^ 
of  the  spinal  cord  by  filaments  which  are  attadied  irregularly — ^not  without 
in  a  straight  line,  and  approach  near  the  middle  fissure  at  the  lower  B*°8^'<"'* 
end  of  the  cord. 

Taking  the  same  direction  as  the  posterior  root  to  the  inter-  g^"^  ^ 
vertebral  foramen,  the  fibrils  enter  a  distinct  opening  in,  and  have  and  Joint 
a  separate  sheath  of  the  dura  mater.     In  their  further  course  to  the  SSi^bmiid 
trunk  of  the  nerve  they  are  gathered  into  two  bundles  (fig.  123,  B,  a),  gugUon. 
and  pass  over  the  ganglion  without  joining  it.    Finally  the  anterior 
root  blends  with  the  posterior  beyond  the  ganglion,  to  form  the 
trunk. 

Characters  of  the  roots.  Besides  variations  in  the  relative  size  of  ^S^f" 
the  two  roots,  the  following  characters  are  to  be  noted :— 


Union  of  the  fibrils.  The  fibrils  of  contiguous  anterior  roots  may  '^J*  , 
be  intermingled,  and  the  fibrils  of  the  neighbouring  posterior  roots  join, 
may  be  connected  in  a  like  manner ;  but  the  anterior  is  never  mixed 
wiUi  the  posterior  root. 

Site  of  the  roots  to  each  other.  The  posterior  root  is  larger  than  ^jtMfaf 
the  ^anterior,  except  in  the  suboccipital  nerve ;  and  the  number  of        "*8**» 
the  fibrils  is  also  greater.    Further,  the  posterior  is  proportionally  ?J7*^!J^2a 
larger  in  the  cervical  than  in  any  other  group  ;  in  the  dorsal  nerves  in  noST"^ 
there  is  but  a  very  slight  difference  in  favour  of  the  hinder  root. 

Size  of  both  roots  along  the  cord.  Both  roots  are  larger  where  the  ^^'*'®** ''i^— 
nerves  for  the  limbs  arise,  than  at  any  other  part  of  the  cord ;  and  down, 
they  are  greater  in  the  nerves  to  the  lower  than  in  those  to  the 
npper  limbs.    They  are  smallest  at  the  lower  extremity  of  the  cord. 

Direction  and  length  of  the  roots.  As  the  apertures  of  transmission  ^^  ^ 
from  the  spinal  canal  are  not  opposite  the  place  of  origin  of  the 
nerves,  the  roots  must  be  directed  more  or  less  obliquely.    This 
obliquity  increases  from  above  down;  for  in  the  upper  cervical 
nerves  the  roots  are  horizontal,  but  in  the  lumbar  and  sacral  nerves  Hort  ao 
they  have  a  vertical  direction  around  the  end  of  the  medulla  spinalis.     *™"y» 
The  appearance  of  the  long  fibrils  around  the  end  of  the  cord  (fig. 
124)  resembles  the  extremity  of  a  horse's  tail,  and  bears  appro-  J^^Jj™* 
priately  the  term  cauda  equina.  equina. 

The  length  of  the  roots  increases  in  proportion  to  their  obliquity.  Length 
Between  the  origin  and  the  place  of  exit  of  the  roots  of  the  lower  cer-    **"•■•• 
vical  nerve  the  increase  amounts  to  the  depth  of  one  vertebra ;  in  the  from  abovs 
lower  dorsal  nerve  it  equals  the  depth  of  two  vertebras ;  and  in  the     '^'^ 
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lumbar  and  sacral  neires  each  sacceeding  root  becomes  a  vertebra 
longer,  for  the  cord  does  not  reach  beyond  the  first  lumbar  vertebra. 

PUice  of  union  of  the  roots.  Commonly  the  roots  unite  as  before 
stated  in  the  intervertebral  foramina ;  and  the  trunk  of  the  nerve 
bifurcates  at  the  same  spot  into  anterior  and  posterior  primaiy 
branches  (fig.  123,  d  and  «).  But  deviations  from  this  arrange- 
ment are  found  at  the  upper  and  lower  ends  of  the  spinal  column 
in  the  following  nerves. 

The  roots  of  the  first  two  cervical  nerves  join  on  the  neural 
arches  of  the  corresponding  vertebne ;  and  the  anterior  and  poste- 
rior primaiy  branches  diverge  from  the  trunks  in  that  situation. 

In  the  sacral  nerves  the  union  of  the  roots  takes  place  within  the 
spinal  canal ;  and  the  primary  branches  of  the  nerves  issue  by  the 
apertures  in  the  front  and  back  of  the  sacrum. 

The  roots  of  the  coccygeal  nerve  are  also  united  in  the  spinal  canal ; 
and  the  anterior  and  posterior  branches  of  its  trunk  escape  by  the 
lower  aperture  of  that  canal. 

Situation  of  the  ganglia.  The  ganglia  are  placed  commonly  in  the 
intervertebral  foramina,  but  where  the  position  of  those  apertures 
is  irregular,  as  at  the  upper  and  lower  extremities  of  the  spinal 
column,  they  have  the  following  situation : — In  the  first  two  nerves 
they  lie  on  the  neural  arches  of  the  atlas  and  axis.  In  the  sacral 
nerves  they  are  contained  in  the  spinal  canal.  In  the  coccygeal 
nerve  the  ganglion  is  also  witliin  the  canal,  and  about  the  middle 
of  the  long  posterior  root  (Schlemm). 

Vessels  of  the  Spinal  Cord.  Tlie  arteries  on  the  surface  of  the 
cord  are  anterior  and  posterior  spinal. 

The  anterior  spinal  artery  occupies  the  middle  line  of  the  cord 
beneath  the  fibrous  band  before  alluded  to  in  that  position.  It 
begins  by  the  union  of  two  small  branches  of  the  vertebral  artery 
(p.  180) ;  and  it  is  continued  to  the  lower  part  of  the  cord  by  a 
series  of  anastomotic  branches,  which  are  derived  from  the  vertebral 
and  ascending  cervical  arteries  in  the  neck,  and  from  the  intercostal 
arteries  in  the  Back.  Inf eriorly  it  suppUes  the  roots  of  the  nerves 
forming  the  cauda  equina,  and  ends  on  the  central  fibrous  prolonga- 
tion of  the  cord.  The  branches  of  this  artery  ramify  in  the  pia 
mater,  some  entering  the  median  fissure. 

The  posterior  spinal  arteries^  one  on  each  side,  are  continued  from 
the  upper  to  the  lower  part  of  the  cord,  behind  the  roots  of  the 
nerves.  These  vessels  are  furnished  from  the  same  source  as  the 
anterior,  and  their  continuity  is  maintained  by  a  series  of  anasto- 
motic branches,  which  enter  the  canal  along  the  spinal  nerves. 
Dividing  into  small  branches,  the  vessels  of  opposite  sides  form  a 
free  anastomosis  around  the  posterior  roots,  and  some  ofEsets  enter 
the  posterior  fissure  of  the  cord. 

The  veins  of  the  spinal  cord  are  very  tortuous  and  form  a  plexus 
on  the  surface.  At  intervals  larger  ^imks  arise,  which  accompany 
the  spinal  nerves  to  the  intervertebral  foramina,  and  end  in  the 
veins  outside  the  spinal  canal.  Near  the  top  of  the  cord  the  veins 
are  united  into  two  or  more  small  branches ;  after  communicating 
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with  the  tDtraspin&l  veins,  these  join  In  the  skull  the  inferior  c 
bellar  veiuH,  or  the  inferior  petrOBal  ainusea. 

The   SPINAL  CORD  (medulla  spinaliH)   is  the  Fig'  124.* 

cylindrical  elongated  part  of  the  cerebro-ipinal 
centre,which  ia  enclosed  within  the  ipmal  canaL 
Invested  by  the  membranes  before  examined, 
the  medulla  occupies  about  two  thirds  of  tha 
length  of  the  vertebral  canal,  and  is  much 
smaller  than  the  bony  case  surrounding  it. 

The  extent  of  the  spinal  cord  is  from  the 
upper  border  of  the  atlas  to  the  lower  border 
of  the  first  lumbar  vertebra,  bot  its  teimination 
inferiorly  may  be  a  little  higher  or  lower  than 
that  spot  In  the  embryo  before  the  tliird 
month  the  medulla  reaches  throughout  the 
SfHiial  canal,  but  it  gradually  recedes  aa  the 
aurrounding  bones  enlarge  faster  than  it,  until 
it  takes  the  position  it  has  in  the  adult.  Its 
length  is   usually   from   fifteen  to   eighteen 

Superiorly  the  cord  joins  the  medulla  oblon- 
gata ;  and  inferiorly  it  becomes  pointed,  being 
sometimes  marked  by  one  or  two  swellings,  and 
ends  in  the  fibrous  prolongation,  named  the 
central  hgament  of  the  cord  or  flium  terminale 
(fig.  124,  d). 

The  size  of  the  spinal  cord  ie  much  increased 
where  the  nerves  of  the  limbs  are  attached. 
Tlwre  are  therefore  two  enlargementa  on  it, 
viz.  cervical  and  dorsal :  the  one  in  the  neck 
reaches  from  the  third  cervical  to  the  first  dorsal 
vertebra ;  the  other  in  the  Back  is  smaller,  and 
is  on  a  level  with  the  last  dorsal  vertebra.  In 
the  upper  enlargement  the  greateat  thickness 
b  from  side  to  side ;  but  in  the  lower  swelling 
the  measurement  from  before  back  rather  ex- 
ceeds the  other. 

Whilst  the  pia  mater  remains  on  the  cord, 
the  anterior  surface  is  distinguished  &om  the 
posterior  by  a  central  fibrous  band  and  the         ^    /     j  ''\ 
anterior  spinal  arteiy ;    and   by  the  irregular  /      I    1 

line  of  the  anterior  nerve-roots,  which  approach  '     a.    ' 

the  middle  towards  the  lower  end.  'J 

Direction.  For  the  examination  of  the  struc-  'I  ^ 

tore  the  student  sliould  possess  a  piece  of  the  d 

medulla  which  has  been  hardened  in  spirit,  for  the  cord  which  is  "* 

*  Mambranei  of  the  Bpin&l  cord  laid  open,  to  ifaov  the  lower  end  of  the 
card  vith  the  filom  tenninale.  a.  Dim  matOT,  and  b,  the  fibmnii  band  fixing 
it  to  (ha  coccji.     t,   Ftnat«d  lower  md  of  the  cord.     d.  ?Uiun  tenninale  of 
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obtained  from  the  spinal  canal  at  tliia  period,  is  not  fitted  for  tiui 
poipose  of  diuection.  Sappocdng  the  i»a  mater  removed  from  the 
surface,  irith  the  roots  of  the  nerres  left  on  one  side,  the  student 
will  be  able  to  observe  the  following  divisions  of  the  medulla. 
FiainEES  or  thb  Cobd  (fig.  126).  On  the  anterior  and  posterior 
.  aspects  of  the  cord  is  a  median  longitudinal  cleft — the  anterior  and 
posterior  median  fiaanres,  which  mai^  its  division  into  halves  ;  and 
along  the  line  of  the  posterior  roots  of  the  nerves,  in  each  half,  is 
another  silt — the  lateral  fissnie. 

The  aaierior  median  fiuure  (fig.  126)  is  wider  than  the  posterior, 
and  penetrates  about  one  third  of  the  thickness  of  the  medulla :  it 
is  lined  by  a  juece  of  the  pia  mater, 
Kg  126  *  and  is  deepest  tnwards  the  lower  end 

of  the  cord.  White  medullaij  substwice 
lines  the  fissure ;  and  in  the  bottom  of 
it  the  white  fibres  are  transvNse,  and 
are  aeparated  by  apertures  for  blood- 


Tbe  polerior  ttudiaafitxura  (fig.  126) 

'  is  not  so  wide,  or  so  well  marked  as 

the  anterior  ;  hut  it  is  best  seen  at  the 

upper  part  of  the  neck,  and  in  the  lower 

or  dorsal  enlargement    Vessels  of  the 

poBtenor  surface  of  the  cord  enter  it. 

&tcni  The  lateral  ^mrr  is  aituate  along  the  line  of  attachment  of  the 

"•"^         fibnls  of  the  posterior  roots  (fig.  125,  d). 

Mi  pDrt^        Between  the  lateral  and  posterior  median  fissures  is  a.  slight  groove 
'^*™™-  on  the  anrface  (fig.  125,  «). 

Sometimes  a  lateral  fissure  b  described  along  the  line  of  origin 

of  the  anterior  roots. (It),  but  there  is  not  any  cleft  in  that  situation. 

ThaoOTdii       Seohehts  Of  THE  CoHD.    Each  half  of  the  cord  between  the 

dlTlded  Into  ,^g^gj,  figgures  !s  divided  into  two  parts  by  the  lateral  sulcna  (fig, 

126,  d) :  the  piece  in  frvnt  of  that  slit  snd  the  posterior  roots  of 

the  nerves  is  called  the  antero-lsteral  column  (a) ;  and  the  piece 

behind,  the  posterior  column  (6). 

anten-  The  aniero-lateral  column  (fig.  125,  a)  includes  rather  more  than 

i^^n^        two   thirds  of  the  half  of  die  cord,  extending  backwards  to   the 

posterior  roots  of  the  nerves,  and  gives  attachment  to  the  antfirior 

pMterior  The  potlerior  column  (fig.  125,  V)  is  situate  between  the  lateral 

**"™'^        fisanre  (rf),  with  the  posterior  roots  of  the  nerves,  and  the  central 

median   fissnre.     Near  the   median   fissure   is  a  slight  groove  (e), 

*  A  gection  of  tlie  epinal  cord,  to  aboT  its  compoeitdon,  uid  its  diridoiu. 
UnureB  in  the  middle  line  unthe  uitarioruid  poatorior  median — the  anterior 
beiDg  tlie  wider,  d.  The  Isteral  finnre^  e.  The  idight  groove  betveen  Ibe 
lateral  and  the  poiterior  median  fionre,  vhieh  marks  the  limit  of  the  posterior 
nedian  column.  Columni :  a.  Antero-IateniL  h,  Fosterior.  c.  Foat«rior 
niedisD.  Compoaition :  g.  Qra.j  crescent,  larronnded  h;  while  fibni. 
h,  Oraf  transreru  GommiEEnre,  and  f,  canal  of  the  cord  in  it.  j.  Poaterio', 
and  i,  intetiDr  root  of  a  nerve  entering  the  gn^  ereacent. 
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which  marks  ofiE  a  slender  piece,  the  posterior  median  column  (c)  : 
this  portion  is  best  seen  in  the  cervical  part  of  the  cord. 

A  central  piece,  or  the  commissure  of  the  cord,  connects  the  and  com- 
halves  of  the  medulla,  and  limits  the  depth  of  the  median  fissures.   "^^"'^^'^ 

Different  division  of  the  cord.  Each  half  of  the  cord  is  sometimes  Different 
divided  into  three  columns — anterior,  lateral,  and  posterior,  whose  ^^*°^ 
limits  are  the  following :— The  anterior  reaches  from  the  anterior 
roots  of  the  nerves  to  the  median  fissure  in  front.  The  lateral 
column  is  limited  before  and  behind  by  the  roots  of  the  nerves. 
The  posterior  with  its  small  posterior  median  segment,  is  placed 
between  the  posterior  roots  and  the  median  fissure  behind. 

Composition  op  the  Cord  (fig.  126).  A  horizontal  section  of  the  Cord  con- 
medulla  shows  more  distinctly  its   division  into  halves,  with  the  £d*^fj*^ 
conmiissural  or  connecting  piece  between  them.    The   same  cut  inatter. 
demonstrates  the  existence  of  a  mass  of  gray  matter  in  the  interior, 
which  is  arranged  in  the  form  of  two  crescents  (one  in  each  half) 
united  by  a  cross  piece,  and  surrounded  by  white  substance. 

The  commissure  (fig.  125,  h)  consists  of  two  parts,  viz.,  a  trans-  The  com- 
Terse  band  of  gray  matter,  with  a  white  stratum  in  front.  ndsiure. 

The    gray   transverse    band    (gray    commissure)    connects    the  The  gray 
opposite  crescents,  and   consists  of  nerve  cells,  and  of  transverse  ^^'' 
nerve  fibres  derived  from  the  halves  of  the  cord  and  the  roots  of 
the  nerves. 

In  its  centre  is  the  shrunken  canal  of  the  spinal  cord  (fig.  125,  g)  its  central 
which  is  best  seen  in  the  fetus.    It  reaches  the  whole  length  of  the 
medulla,  and  a  cross  section  of  the  cord  shows  it  as  a  round  spot. 
Above,  it  opens  on  the  floor  of  the  fourth  ventricle,  and  below  it  is 
continued  into  the  filum  terminale.    It  is   lined  by  a  columnar  Uned  bv 
ciliated  epithelium,  and  is  obstructed  by  a  granular  material  near  epithelium, 
the  upper  opening  (Clarke). 

The  white  piece  of  the  commissure  is  formed  partly  by  fibres  of  The  whito 
the  anterior  column  ;  and  partly  by  fibrils  of  the  anterior  roots  of  ^^"^ 
the  nerves,  which  here  decussate  as  they  cross  from  the  one  half  to 
the  other.    It  is  best  marked  opposite  the  enlargements  on  the 
cord,  and  is  least  developed  in  the  dorsal  region. 

The  half  of  the  medulla.  In  the  half  of  the  cord  as  in  the  com-  ^ehatf  of 
missure,  gray  and  white  portions  exist ;  the  former  is  elongated  from 
before  back,  being  crescentic  in  shape  as  before  said,  and  is  quite 
surrounded  by  the  latter. 

The  gray  crescent  (g)  is  semilunar  in  form,  with  the  horns  or  The  cies- 
comua  of  the  crescent  directed  towards  the  roots  of  the  nerves, 
and  the  convexity  to  the  middle  line  (fig.  125).    The  crescentic 
masses  in  the  opposite  halves  of  the  cord  are  united  by  the  gray 
commissure. 

The  posterior  comu  is  long  and  slender  (fig.  126,  ^),  and  reaches  Posterior 

near  the  fissure  along  the  attachment  of  the  posterior  nerve-roots.  ^^^ 

At  its  extremity,  where  it  is  slightly  enlarged,  it  is  encased  with  a 

rather  transparent  stratum  of  small  nerve  cells,  which  has  been 

named  the  substantia  gelatinosa  (fig.  126,  '). 

The  anterior  comu  (fig.  126,  ')  is  shorter  and  thicker  than  the  Snbstantia 

^  °  '    '^  gelatinosa. 
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Fig.  126.^ 


other,  and  projects  towards  the  anterior  roots  ¥rithoat  reaching  the 
surface.    Its  end  has  an  irregular  or  zigsag  outline. 

Mr.  Clarke  describes  two  special  collections  of  cells,  QM  4Ri  the 

outer  and  the  other  on  the  inner  side  of  the  gray  crescent,  whidi 

extend  through  the  cord  below  the  cervical   swelling,  and  with 

which  the  roots  of  the  nerves  are  connected.® 

The  inner  group,  or  the  posterior  vesicular  column  (fig.  126,  ^  is 

close  behind  the  transverse  commissure  (*) ; 
whilst  the  outer  group,  or  the  intermediaie 
tract  (*)   is   placed   outside  the  crescent, 
about  midway  from  front  to  back.    The 
first  is  best  marked  in  the  dorsal  enlarge- 
ment, and  the  last  in  the  upper  part  of  the 
dorsal  region.    Above  the  cervical  swell- 
ing of  the  cord  only  rudiments  of  those 
tracts  remain ;  and  the  cells  in  a  line  with 
the  intermediate  tract  are  traversed  by  the 
roots  of  the  spinal  accessory  nerve. 
The  white  substance  of  the  cord  is  composed  chiefly  of  nerve 
fibres  disposed  longitudinally  in  bundles,  so  as  to  give  passage  to 
intermediate  vessels. 

A  framework  of  very  fine  areolar  tissure  extends  through  the 
substance  of  the  spinal  cord,  supporting  the  fibres  and  cells :  this 
is  continuous  with  the  pia  mater  on  the  surface. 

Modifications  in  the  gray  and  white  substance.  The  white  sub- 
stance exceeds  the  gray  in  quantity  in  the  neck  and  back ;  but  it  is 
less  abundant  in  proportion  to  the  gray  matter  in  the  lumbar  re^on. 
The  comua  of  the  gray  crescents  decrease  in  length  from  above 
down,  especially  the  posterior,  and  towards  the  end  of  the  cord  they 
blend  in  one  indented  or  cruciform  mass. 

Origin  of  the  Nebves.  The  deep  origin  of  the  spinal  nerves  is 
uncertain,  like  that  of  the  cranial  nerves,  but  the  fibrils  in  each 
root  enter  the  gray  matter  of  the  cord  (fig.  125). 

Tlie  anterior  root  (k)  traverses  the  longitudinal  fibres  of  the  antero- 
lateral column  in  distinct  bundles  ;  and  entering  the  anterior  coma 
of  the  gray  crescent,  it  is  resolved  into  three  sets  of  fibres,  external, 
internal,  and  middle : — 
The  outer  set  penetrate  into  the  antero-lateral  column. 
The  inner  set  pass  through  the  anterior  column  and  across  the 
median  fissure  to  the  opposite  half  of  the  cord,  decussating  with 
like  fibres  of  the  opposite  side. 


*  Further  researches  on  the  gray  substance  of  the  spinal  cord.  By  J. 
Lockhart  Clarke,  F.B.S.,  Fhilosoph.  Trans,  of  the  Boyal  Society  for  1859. 
PartL 

t  A  representation  of  the  gray  substance  in  the  interior  of  the  spinal  ccMrd, 
near  the  middle  of  the  don^  region  (Clarke).  1.  Posterior  comn  (caput 
comu,  Clarke)  of  the  crescent.  2.  Anterior  comu.  3.  Casing  of  the  sub- 
stantia gelatinosa.  4.  Central  canal  of  the  cord.  5.  Transverse  conunissore. 
6.  Tractus  intermedio-Iateralis.  7.  Cervix  comu  of  Clarke,  reaching  from 
the  anterior  points  of  the  substantia  geUtinosa  to  the  level  of  the  canaL 
8.  Posterior  vesicalar  column. 


IKTBASPINAL  TES8BLS. 

The  middle  set  enter  the  mbBtance  of  the  crescent,  tod  are  loet  *" 
in  it  and  in  the  cells  of  the  intermediate  tract 

The  jvvM^'or  root  (J)  pierces  chiefly  the  postarior  column  of  the  Pi 
cord,  and  ttiters  the  posterior  comu  of  the  crescent :  but  a  few  " 
fibres  penetrate  by  the  lateral  fissure.    It  terminates  in  two  bandies 
t>{  fibres. 

One  bundle  conraes  roond  the  oater  side  of  the  vesicular  column,  Jo 
some  fibres  enclosing,  and  others  entering  it ;  and  a  few  fibrils  escape  '''' 
into  the  posterior  column  of  the  cord,  becoming  longitudinal.  « 

The  second  bundle  is  prolonged  into  the  crescent  and  the  inter-  gt 
mediate  tract,  as  well  as  into  the  tranHrerae  commissure  behind  the  ^ 
central  canal  of  the  cord. 

iKTRABFiNAL  Vessels  (fig.  127).  Arteries  supply  the  cord  and  ita  T 


membranes,  and  the  bodies  of  the  vertebrte.  Tlie  v 
markable  plexas  within  the  canal,  but  this  will  not 
the  Teina  have  been  specially  injected. 

The  intraspinal  arteritt  (a)  are  derived  from  tJie  vessels  along  the  Bonree  of 
sides  and  front  of  the  spinal  column,  viz.  from  the  vertebral  and  ^J^^*" 
ascending  cervical  in  the  neck,  from  the  intercostal  in  the  Bact,  irtcriM. 
and  from  the  lumbar  and  lateral  sacral  below.    They  are  distributed 
after  the  following  plan  : — 

As  each  artery  enters  the  spinal  canal  by  the  intervertebral  fora-  iMrtribnUcm 
men,  it  divides  into  two  branches,  upper  and  lower.    From  the  iU^lJ,3^JJ^ 
point  of  division  the  branches  are  directed,  one  (6)  upwards  and  cord 
the  other  {c)  downwards,  beliind  the  bodies  of  the  two  contiguons 
vertebrte,  and  join  in  anastomotic  loops  with  an  offset  of  the  intra- 

*  iDtra-epinal  uteriet  in  the  loins  (Huaeimi  of  UniTersitj  Collage,  Landoo}. 
a.  Brancli  of  ths  lombiir  ail«iy.  h.  Ascending,  md  e,  ilB  descending  offset. 
d.  OSwt  to  the  bod;  of  the  Tertebr»  OD  eitcli  aide.  e.  CentraJ  artery  formsd 
bj  oAets  from  the  biterai  loops. 

t  Intia^spin^  veins  in  the  loins,  a.  Branch  to  join  a  Inmbar  vein.  h. 
Antaiior  longitudiutl  reis,  one  on  etub  side.     e.  Veins  from  the  bodies  of  the 
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by  loopt;  spinal  arteiy  above  and  below.  And  from  the  loOps  o&ets  (d)'ire 
famished  to  the  periosteum  and  the  bodies  of  the  yertsbinpib  Anas- 
tomotic twigs  connect  the  arches  across  the  yertebraa. 

The  intraspinal  vessels  produce  also  a  central  longituffibal  arteiy 

(e)j  like  that  on  the  front  of  the  spinal  cord,  which  lies  on  the 

aAdacen-    bodies  of  the  vertebrae,  and  is  reinforced  at  intervals  by  oSaetm 

from  the  loops, 
intnspixud       The  intraspinal  veins  (fig.  128)  consist  of  two  anterior  longita- 
J^"*  ■     dinal  vessels,  which  extend  the  whole  length  of  the  spinal  canal ;  of 
veins  inside  the  bodies  of  the  vertebraa  ;  and  of  a  plexus  of  veins 
beneath  the  neural  arches. 
Anterior  The  anterior  longitudinal  veins  (a)  are  close  to  the  bodies  of  the 

a^^^^U^  vertebrae,  one  on  each  side  of  the  posterior  common  ligament ;  and 
of  vertelttw.  they  are  irregular  in  outline,  owing  to  certain  constrictions  near 
the  intervertebral  foramina.    They  receive  opposite  the  body  of 
each  vertebra  the  veins  (c)  from  that  bone  ;  and  through  the  inter- 
vertebral foramina  they  have  branches  of  communication  (a)  with 
the  veins  outside  the  spine  in  the  neck,  the  dorsal  region,  the  loins, 
and  the  pelvis. 
Veins  of  the       Vwa  of  the  todies  of  the  vertebrce.  Within  the  canals  in  the  bodies 
vertebne.      ^£  ^^  vertebrae  are  large  veins,  which  join  on  the  front  of  the  bone 
with  veins  in  that  situation.    Towards  the  back  of  the  body  they 
are  united  in  an  arch,  from  which  two  trunks  issue  by  the  large 
apertures  on  the  posterior  surface.*    Escaped  from  the  bone,  the 
trunks  diverge  to  the  right  and  left,  and  open  into  the  longitudinal 
veins. 
Poeterior         The  posterior  spinal  veins  form  a  plexus  between  the  diu-a  mater 
KB  in  con-    ^^^  ^®  arches  of  the  vertebrae.    A  large  vein  may  be  said  to  lie 
tact  with      on  each  side  of  the  middle  line,  which  joins  freely  with  its  fellow, 
and  with  the  anterior  longitudinal  vein  by  lateral  branches.     Off- 
sets from  these  vessels  are  directed  through  the  intervertebral  fora- 
mina, to  end  in  the  veins  (o)  at  the  roots  of  the  transverse  pro- 
cesses. 
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CHAPTER  Vn. 

DISSECTION    OF    THE    PERINEUM. 


Section  I. 

PEEINJEUM    OF   THE   MALE. 

Directions.  Tlie  perinaeum  may  be  allotted  with  greatest  advan-  BeforatbA 
tage  to  the  dissector  of  the  abdomen  ;  and  its  examination  should  2Sf^2S^ 
be  made  first,  as  the  distinctness  of  many  of  the  parts  is  destroyed  terT 
«oon  after  death.    Before  the  body  is  placed  in  the  position  suited 
for  the  dissection,  the  student  may  practise  passing  the  catheter 
^ilong  the  urethra. 

Position  of  the  body.  Whilst  the  body  lies  on  the  Back  it  is  to  be  piace  the 
-drawn  to  the  end  of  the  dissecting  table,  till  the  buttocks  project  ^^^j^ 
slightly  over  the  edge  ;  and  a  moderately-sized  block  is  to  be  placed 
beneath  the  pelvis,  to  raise  the  perinaeum  to  a  convenient  height. 
The  legs  are  to  be  raised  and  kept  out  of  the  way  by  the  following  and  fistn 
means : — After  the  knees  have  been  bent,  and  the  thighs  bent  JffJ^^ 
upon  the  trunk,  the  limbs  are  to  be  fastened  with  a  cord  in  their 
raised  position.    For  this  purpose  make  one  or  two  turns  of  the 
cord  round  one  bent  knee  (say  the  right)  ;  carry  the  cord  beneath 
the  table,  and,  encircling  the  opposite  limb  in  the  same  manner, 
fasten  it  finally  round  the  right  Imee.     When  the  position  has  been 
arranged,  let  the  student  raise  the  scrotum,  and  place  a  small  piece 
of  cotton  wool  or  tow  within  the  anus,  but  let  him  avoid  distending 
the  rectum. 

Superficial  limits  and  marking.  The  perinseal  space  in  the  male  is  The  rar&o% 
limited,  on  the  surface  of  the  body,  by  the  scrotum  in  front,  and  by  limita. 
the  thighs  and  buttocks  on  the  sides  and  behind. 

This  region  is  of  a  dark  colour,  and  is  covered  with  hairs.    In 
the  middle  line  is  the  aperture  of  the  anus,  which  is  posterior  to  a  The  anna, 
line  extended  from  the  anterior  part  of  the  one  ischial  tuberosity 
to  the  other.    In  front  of  the  anus  the  surface  is  slightly  convex 
over  the  urethra,  and  presents  a  longitudinal  prominent  line  or  rapM,  the  raph*. 
which  divides  this  part  of  the  space  into  two  halves.    Between  the  hollow  on 
anus  and  the  tuberosity  of  the  hip  bone  the  surface  is  somewhat  ■*^**'*'"*N 
depressed  over  the   hollow  of  the  subjacent  ischio-rectal  fossa, 
especially  in  emaciated  bodies. 

The  margin  of  the  anal  aperture  possesses  numerous  converging 
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folds,  bat  these  are  more  or  less  obliterated  by  the  position  of  the 
body  and  the  distension  of  the  rectum  ;  and  projecting  oftentimes: 
through  and  around  the  opening  are  some  dilated  veins  (hssmor- 
rhoids). 

De^  boundaries.  The  deep  boundaries  of  the  perinseal  space  will 
be  ascertained,  in  the  progress  of  the  dissection,  to  correspond  witl^ 
the  inferior  aperture  or  the  outlet  of  the  pelvis.  The  limits  may 
be  seen  on  a  dry  or  prepared  pelvis,  on  which  the  ligaments  remain 
entire ;  and  the  student  should  trace  on  the  body  the  individual 
boundaries  with  his  finger.  In  front  is  the  arch  of  the  pubes  ;  and 
at  the  posterior  part  is  the  tip  of  the  coccyx,  with  the  great  gluteal 
muscles.  On  each  side  in  front  is  the  portion  of  the  innominate 
bone  which  forms  the  pubic  arch,  viz.  from  the  pubes  to  the  ischial 
tuberosity  ;  and  still  further  back  is  the  great  sacro-sciatic  ligament 
extending  from  the  tuber  ischii  to  the  tip  of  the  coccyx.  Thia 
region  sinks  into  the  outlet  of  the  pelvis  as  far  as  the  recto- vesical 
fascia,  which  forms  its  floor. 

Form  and  size.  The  interval  included  within  the  boundaries 
above  said  has  the  form  of  a  lozenge,  and  measures  about  four 
inches  from  before  backwards,  and  three  inches  between  the  ischial 
tuberosities. 

Depih,  The  depth  of  the  perinaeum  from  the  surface  to  the  floor 
may  be  said  to  be  generally  about  three  inches  at  the  anus,  but  this, 
measurement  varies  in  different  bodies  ;  and  it  amounts  to  about  an 
inch  near  the  pubes. 

Division,  A  line  from  the  front  of  the  tuberosity  of  one  side  to- 
the  corresponding  point  on  the  other,  will  divide  the  perinaeal  space 
into  two  triangular  parts.  The  anterior  half  (urethral)  contains  the 
penis  and  the  urethra,  with  their  muscles  and  vessels  and  nerves* 
The  posterior  half  (rectal)  is  occupied  by  the  lower  end  of  the 
large  intestine,  with  its  muscles,  &c. 
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POSrrERIOR  HALF  OF  THE  SPACE. 

This  portion  of  the  perinaBal  space  contains  the  lower  end  of  the 
rectum,  surrounded  by  its  elevator  muscle  and  the  muscles  acting 
on  the  anus.  The  gut  does  not  occupy  however  the  whole  of  the 
inter\al  between  the  pelvic  bones  ;  for  on  each  side  is  a  space,  the 
ischio-rectal  fossa,  in  which  is  contained  much  loose  fat,  with  the 
vessels  and  nerves  for  the  supply  of  the  end  of  the  gut. 

Dissection  (fig.  129).  The  skin  is  to  be  raised  from  this  part  of 
the  perinaeum  by  tlie  employment  of  the  following  cuts  : — One  is- 
to  be  made  across  the  perinceum  at  the  front  of  the  anus,  and  is  to 
be  extended  rather  beyond  the  ischial  tuberosity  on  each  side.  A 
second  is  to  be  carried  a  little  behind  the  tip  of  the  coccyx  in  the 
same  direction,  and  for  the  same  distance.  The  two  Ixansverse 
cuts  are  to  be  connected  by  carrying  the  knife  along  the  middle 
and  around  tlie  anus.  The  flaps  of  skin  thus  marked  out,  are  to  be 
raised  and  thrown  outwards  from  the  middle  line :  in  detaching 
the  skin  from  the  margin  of  the  anus,  the  superficial  subcutaneous 
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sphincter  muscles  may  be  injured  without  care,  for  they  are  close  to  and  snb- 

the  skin,  without  the  intervention  of  fat.    The  dissector  should  cutanaoiM 

'  musclo. 

trace  the  sphincter  back  to  the  coccyx,  and  forwards  for  a  short 

distance  beneath  the  skin  ;  and  define  a  fleshy  slip  at  each  side  in 

front  and  behind  to  the  subcutaneous  fatty  layer. 

The  next  step  is  to  bring   into  view  the  ischio-rectal  hollow  Difference 
between  the  side  of  the  rectum  and  the  tuberosity  of  the  hip  bone.  the^ilSto? 
On  the  left  side  the  fat  is  to  be  cleaned  out  of  it  without  reference  "*«**^  '°"*- 
to  the  vessels  and  nerves,  but  on  the  opposite  side  a  special  dissec- 
tion is  to  be  made  of  them.    To  take  out  the  fat  from  the  left  fossa, 
begin  at  the  outer  margin  of  the  sphincter  ani,  and  proceed  forwards  Dissection 
and  backwards.    In  front  the  dissection  should  not  extend  farther  ofleftiichio. 
than  the  anus,  whilst  behind  it  should  lay  bare  the  margin  of  the 
gluteus  maximus.    On  the  inner  side  of  the  hollow  the  levator  ani 
(sometimes  very  pale)  is  to  be  dissected.     On  the  outer  boundaiy 
the  pudic  vessels  and  nerve  should  be  denuded  :  they  lie  in  a  canal 
formed  by  fascia,  and  at  some  distance  from  the  surface. 

On  the  right  side  it  is  not  necessary  to  clean  the  muscular  fibres.  On  right 
when  following  the  vessels  and  nerves.    If  the  student  begins  at  vmmIb  and 
the  outer  border  of  the  sphincter,  he  will  find  the  inferior  haemor-  o«"w» 
rhoidal  vessels  and  nerve,  which  he  may  trace  outwards  to  the  pudic 
trunks :  some  of  the  branches,  which  join  the  superficial  perinaeal 
and  inferior  pudendal  nerves,  are  to  be  followed  forwards.    In  the 
posterior  angle  of  the  space  seek  a  small  ofEset  of  the  fourth  sacral 
nerve  ;  and  external  to  it,  one  or  more  branches  of  the  sciatic  nerve 
and  vessels  turning  round  the  border  of  the  gluteus.    Near  the  front 
of  the  fossa  is  a  superficial  perinaeal  artery  and  nerve  (of  the  pudic); 
and  the  last,  after  communicating  with  the  hemorrhoidal  nerve, 
leaves  the  fossa.    A  second  perinaeal  nerve  with  a  deeper  position 
may  be  foimd  at  the  front  of  the  hollow. 

The   ISCHIO-RECTAL   FOSSA,  (fig.   129)  is  the   space   inter^'ening  sitoAtion 
between  the  rectum  and  the  ischial  part  of  the  innominate  bone.  ®'  '**•** 
It  is  a  somewhat  conical  interval,  uncovered  by  muscle,  which  is  Form. 
larger  behind  than  before,  and  diminishes  in  width  as  it  sinks  into  Dimensions, 
the  pelvis.    Its  width  is  about  one  inch  at  the  surface ;  and  its 
depth  about  two  inches  at  the  outer  part.     It  is  filled  by  a  soft 
granular  fat. 

The  inner  or  longest  side  of  the  space  is  very  oblique,  and  is  BonndAries. 
bounded  by  the  levator  ani  (d),  together  with  the  coccygeus  muscle 
posteriorly ;  but  the  outer  side  is  vertical,  and  is  formed  by  the 
obturator  muscle  and  the  fascia  covering  it.  In  front  it  is  limited 
by  the  triangular  ligament  (to  be  afterwards  seen)  ;  and  behind  are 
the  great  sacro-sciatic  ligament,  and  the  largest  gluteal  muscle. 
Towards  the  surface  it  is  covered  by  the  teguments,  and  is  overlaid 
in  part  by  the  gluteus  E  and  the  sphincter  extemus  A. 

Poiition  of  vessels.  Along  the  outer  wall  lie  the  pudic  vessels  and  Podlc  Tes- 
nerve  (a),  which  are  contained  in  a  tube  of  fascia ;  opposite  the  ooterwalC 
ischial  tuberosity,  they  are  situate  an  inch  and  a  half  from  the 
surface,  but  towards  the  front  of  the  space  they  approach  to  about 
half  an  inch  from  the  edge  of  the  pubic  arch.    CrosBing  the  centre 
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udncrvM    of  the  hollow  are  the  inferior  hnmoirfaoidal  veasels  and  nerre  (6X 

inUwipkct.  — branches  of  the  pndic   At  the  anterior  part,  for  a  short  distaace, 

ore  two  superficial  perineal  nerres  (^  (of  the  pudic)  ;  «ad  at  tlu 

posterior  part  ia  a  small  branch  of  the  foarth  sscnil  nerve  (*),  wiUi 

cataneoua  ofbets  of  the  edatic  vesseb  (c)  and  nerve  (')  bending 

round  the  gluteus. 

Pint  cut  In       Into  this  space  the  surgeon  sinks  hia  knife  in  the  first  incjacns 

olt^Ja^    in  the  lateral  gperation  of  bthotomy ;  and  as  he  carries  it  from 

Fig.  129.* 


before  backwards,  he  will  divide  tlie  superficial  hmmorrholdal  veasela 
and  nerve. 

Muscles.  Connected  with  the  lower  end  of  the  rectum  are  four 
muscles,  viz.  a  fine  cuticulor  muscle,  and  two  sphincters  (external 
and  internal)  with  the  levator  oni. 

CormgatoT  cutis  ani-j-  (fig.  129,  "}.  Thia  tliin  subcutaneous  layer 
of  involuntary  muscle  Burrounds  the  anus  with  radiating  fibres. 
Externally  it  blende  with  the  subdermic  tissue  outside  the  internal 
sphincter  ;  and  internally  it  enters  the  auus  and  ends  in  the  sab- 
roucoua  tissue  within  the  sphincter. 


*  A  vieir  of  the  dissection  of  the  rectal  half  of  the  perituenm  (1 
of  Dissections).  Miudei;  a.  BiUnal  sphinotcr.  b.  ComgKtor  cntis,  obIj 
part  left.  0.  Internal  spbindet.  s.  LcTator  oni.  b.  Qtuteiu  "■"■—— 
Artmei .-  a.  Trunk  of  the  pudic  artery,  b.  Inferior  httmorrhaidal.  e. 
Branches  of  the  soiatic.  Nervet:  1.  Inferior  hnmorrhoiilal.  S.  Superficial 
perinsKl.      S.  Feriaseal  branch  of  the  fourth  ucral.     i.  Small  sciatic. 

t  Qlustratioai  o£  Diwectiona,  p.  243.     Land.  18S5. 
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Action.  By  the  contraction  of  the  fibres  the  skin  is  raised  into  Use. 
ridges  radiating  from  the  anus,  such  as  may  be  seen  when  that 
aperture  is  firmly  closed. 

The  EXTERNAL  SPHINCTER  (fig.  129,  ^)  (sphincter  ani  extemus)  is  External 
a  flat,  thin,  orbicular  muscle,  which  surrounds  the  lower  part  of  the  *^ 
rectum.    The  fibres  form  ellipses  around  a  central  aperture,  as  in 
other  orbicular  muscles.     It  arises  posteriorly  by  a  fibrous  band  Origin, 
from  the  back  of  the  coccyx  near  the  tip,  and  by  fleshy  fibres  on 
each  side  from  the  subcutaneous  fatty  layer.    Its  fibres  pass  for- 
wards to  the  anus,  where  they  separate  to  encircle  that  aperture ;  and 
in  front  they  are  inserted  into  the  central  point  of  the  perinseum,  and  insertion. 
into  the  superficial  fascia  by  a  rather  wide  fleshy  slip  on  each  side. 

The  sphincter  is  close  beneath  the  skin,  and  conceals  partly  the  Connec- 
levator  ani.    The  outer  border  projects  over  the  ischio-rectal  fossa,    °^^ 
and  the  inner  is  contiguous  to  the  internal  sphincter. 

Action,  The  muscle  gathers  into  a  roll  the  skin  around  the  anus.  Use : 
and  occludes  the  anal  aperture  :  by  its  contraction  it  makes  tense 
also  the  central  point  of  the  perinaeum. 

Commonly  the  fibres  are  in  a  state  of  involuntary  slight  contrac-  a«>ai  atato, 
tion,  but  they  may  be  firmly  contracted  under  the  influence  of  the  will,  unusual 

The  INTERNAL  SPHINCTER  (fig.  129,  ^)  (sphinctcr  ani  intemus)  is  internal 
situate  around  the  extremity  of  the  intestine,  internal  to  the  pre-  pJi^  ^d* 
ceding  muscle,  and  its  edge  will  be  seen  by  removing  the  corrugator 
and  the  mucous  membrane.    The  fibres  of  the  muscle  are  pale,  fine  ^  p*'*  ^' 
in  texture,  quite  separate  from  the  surrounding  external  sphincter,  intestine. 
and  encircle  the  lower  part  of  the  rectum  in  the  form  of  a  ring 
about  half  an  inch  in  depth.    The  muscle  is  a  thickened  band  of 
the  involuntary  circular  fibres  of  the  large  intestine,  which  is  not 
attached  to  the  bone. 

Action.  This  sphincter  assists  the  external  in  closing  the  anus ;  Use. 
and  its  contraction  is  altogether  involuntary. 

The  LEVATOR  ANI  muscle  (fig.  129,  ^)  can  be  seen  only  in  part ;  f?*®J?°^' 
and  the  external  sphincter  may  be  detached  from  the  coccyx,  in 
order  that  its  insertion  may  be  more  apparent.   The  muscle  descends 
from  its  origin  at  the  inner  aspect  of  the  hip  bone,  and  is  inserted  into  coccyx 
along  the  middle  line  from  the  coccyx  to  the  cental  point  of  the  fffroiXS' 
perinaeum : — ^The  most  posterior  fibres  are  attached  to  the  side  of  it ; 
the  coccyx ;  and  between  that  bone  and  the  rectum  the  muscles  of 
opposite  sides  are  united  in  a  median  tendinous  line.    The  nuddle  into  rectom, 
fibres  are  blended  with  the  side  of  the  intestine  (rectum).    And  the  ^ntreof  the 
anterior  are  joined  with  the  opposite  muscle,  in  front  of  the  rectum,  perineeum. 
in  the  central  point  of  the  perinieum. 

This  muscle  bounds  the  ischio-rectal  fossa  on  the  inner  side,  and  Connec- 
nnites  with  its  fellow  to  form  a  fleshy  layer,  convex  downwards, 
through  which  the  rectum  is  transmitted.    Deeper  than  the  muscle 
is  the  recto-vesical  fascia.    Along  the  hinder  border  is  placed  the 
coccygeus. 

Action.  Its  action  on  the  rectum  is  to  elevate  and  invert  the  lower  Use  on 
end  of  the  gut  after  this  has  been  protruded  and  everted  in  the  "<'*'*™» 
passage  of  the  feces. 
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With  the  description  of  the  muscle  in  the  pelvis  its  action  on  the 
urethra  will  be  referred  to. 

Arteries  (fig.  129).  The  pudic  artery,  with  its  inferior  hsemor- 
rhoidal  branch,  and  other  small  offsets  of  it  and  the  sciatic,  are  now 
visible. 

The  pudic  artery  (a)  is  derived  from  the  internal  iliac  in  the  pelvis, 
and  ascending  to  the  genital  organs,  distributes  ofi^ts  to  the 
perinaBum ;  one  portion  will  be  laid  bare  in  the  hinder,  and  the  other 
in  the  anterior  half  of  the  perinaeum. 

As  now  seen,  the  vessel  enters  the  posterior  part  of  the  ischio- 
rectal fossa,  and  courses  forwards  along  the  outer  wall  at  the  depth 
of  one  inch  and  a  half  behind,  but  of  only  half  an  inch  at  the  fore 
part.  It  is  contained  in  an  aponeurotic  sheath  which  attaches  it  to 
the  obturator  fascia.  The  usual  companion  veins  lie  by  its  side ; 
and  two  nerves  accompany  it,  viz.  the  trunk  of  the  pudic,  and  the 
perinseal  branch  of  the  same  nerve  which  is  nearer  the  surface.  Its 
ofi^ts  in  the  posterior  half  of  its  course  are  the  following : — 

The  inferior  hosmorrhoidal  branch  (li)  arises  internal  to  the  ischial 
tuberosity  ;  it  sends  offsets  inwards  across  the  ischio-rectal  fossa 
to  the  teguments,  and  the  sphincter  and  levator  ani  muscles.  On 
the  rectum  it  anastomoses  with  the  upper  ha^morrhoidal  branch,  and 
with  the  artery  of  the  opposite  side.  In  a  well  injected  body 
cutaneous  branches  may  be  seen  to  run  forwards  to  the  anterior 
part  of  the  perinasum,  and  to  communicate  with  the  superficial 
perinatal  branch. 

Small  muscular  branches  cross  the  front  of  the  ischio-rectal  fossa, 
and  supply  the  anterior  part  of  the  levator  ani  muscle. 

The  branches  of  the  sciatic  artery  (c)  appear  on  the  inner  aspect 
of  the  gluteus  maximus  at  the  back  of  the  fossa ;  some  end  in  that 
muscle,  and  others  are  continued  round  its  border  to  the  fat. 

Veins  accompany  the  different  arteries,  and  have  a  like  course 
and  ramification  :  the  pudic  end  in  the  internal  iliac. 

Nerves  (fig.  129).  The  nerves  to  be  learned  in  this  part  of  the 
perina&um  are,  the  trunk  of  the  pudic  and  its  inferior  haemorrhoidal 
and  perinaeal  branches ;  an  offiset  of  the  fourth  sacral ;  and  some 
branches  of  the  small  sciatic. 

The  pudic  nerve  comes  from  the  sacral  plexus,  and  accompanies 
the  artery  to  the  genitals.  In  the  anal  half  of  the  perinaBum  it  is 
placed  deeper  than  the  arteiy,  and  furnishes  the  two  subjoined 
branches. 

The  inferior  hoemorrhoidal  branch  (1)  crosses  the  ischio-rectal  fossa, 
and  reaches  the  margin  of  the  anus,  where  it  terminates  in  offsets 
to  the  integument  and  the  sphincter  muscle.  Other  cutaneous  off- 
sets of  the  nerve  turn  forwards  over  the  fossa,  and  communicate 
with  one  of  the  superficial  perinaeal  nerves,  and  with  the  inferior 
pudendal  (of  the  small  sciatic)  on  the  margin  of  the  thigh. 

The  perinceal  branch  arises  about  half  way  along  the  fossa,  and 
becomes  superficial  to  the  blood-vessels.  It  is  larger  in  size  than 
the  continuation  of  the  nerve  to  the  penis,  and  divides  into  cutane- 
ous, muscular,  and  genital  offsets.    Its  two  cutaneous  offsets  (super- 


URETHRAL   HALF   OP   THE   REGION.  428 

-ficial  perinseal)  may  be  seen  on  the   right   side,  where  they  lie  oflkets  to 
for  a  short  distance  in  the  ischio-rectal  fossa.  **»®  *«8tt" 

mditis. 

The  TuBmorrhoidal  branch  of  the  fourth  sacral  nerve  (*)  reaches  Branch  of 
/the  ischio-rectal  fossa  by  piercing  the  fibres  of  the  levator  ani.  «"5ral  nenre 
Appearing  in  the  posterior  part  of  the  fossa,  near  the  coccjrx,  the 
nerve  ends  by  supplying  the  external  sphincter,  and  the  integuments  J^^f^^ 
-behind  the  anus.  and  sun* 

One  or  two  cutaneous  branches  of  the  smcUl  sciatic  nerve  (*)  turn  o*ft«  of 
round  the  lower  border  of  the  gluteus,  in  their  course  to  the  tegu-  sciatic, 
jnents  on  its  surface. 


ANTERIOR  HALF  OF   THE  PERINJEAL  SPACE. 

In  the  anterior  part  of  the  perinseal  space  are  lodged  the  crura  of  Urethral 
the  penis,  and  the  tube  of  the  urethra  as  it  courses  from  the  interior 
•of  the  pelvis  to  the  surface  of  the  body.     Placed  about  midway  2d  MCTai 
between  the  bones,  the  urethra  is  supported  by  the  triangular  p«^on  of 
ligament  of  the  perinaeum,  and  by  its  union  with  the  penis.  v^ria. 

Muscles  are  collected  around  the  urethra  to  aid  in  the  expulsion 
oi  the  contents  of  that  tube :  some  of  these  are  superficial  to,  and 
some  within  the  triangular  ligament. 

The  vessels  and  nerve  lie  along  the  outer  side,  as  in  the  posterior 
half,  and  send  inwards  ofiEsets. 

Dissection  (fig.  130).  To  raise  the  skin  from  the  anterior  part  of  indsiona  to 
the  perinaeum,  a  transverse  cut  is  to  be  made  at  the  back  of  theJdS^* 
•flcrotum,  and  is  to  be  continued  for  a  short  distance  (two  inches)  on 
•each  thigh.    A  second  incision  along  the  middle  line  will  allow  the 
flaps  of  skin  to  be  reflected  outwards.     After  the  removal  of  the  Blow  up 
skin  the  subcutaneous   fat  (superficial  fascia)  which  covers  the  S^J^Jd 
front  of  the  perinseal  space,  is  to  be  blown  up  by  means  of  a  pipe  reflect  it 
introduced  beneath  it  posteriorly.    Each  side  is  to  be  inflated  to 
demonstrate  a  partition  along  the  middle  line,  and  a  septum  between 
the  perinseal  space  and  the  thigh  which  prevents  the  air  passing  to 
the  limb. 

The  student  is  next  to  cut  through  the  superficial  fascia  on  the 
left  side  from  the  scrotum  to  the  ischio-rectal  fossa ;  and  after 
reflecting  it,  and  removing  loose  fatty  tissue,  its  line  of  attachment 
'to  the  bones  externally,  and  to  the  triangular  ligament  posteriorly, 
will  be  brought  into  view.   The  septum  along  the  middle  line  should 
be  also  defined.    To  demonstrate  more  completely  the  attachment  Define  parti- 
of  this  subcutaneous  layer  to  the  pubic  arch  between  the  perinsdal  ti^  and^^ 
•space  and  the  thigh,  it  will  be  necessary  to  take  away  from  the  left  p™»»i 
limb  the  fat  on  the  fascia  lata,  external  to  the  line  of  the  bone. 

In  the  fat  of  the  thigh  on  the  right  side  the  student  should  seek  On  right 
the  inferior  pudendal  nerve,  which  pierces  the  fascia  lata  one  inch  J^^ot^ 
^anterior  to  ^e  tuber  ischii,  and  about  the  same  distance  from  the  pudendal 
margin  of  the  pubic  arch  ;  and  should  trace  its  junction  in  the  fat  ^'^'^^ 
with  the  inferior  haemorrhoidal  nerve.    Afterwards  the  nerve  is  to 
be  followed  forwards  to  where  it  enters  beneath  the  superficial 
fascia  in  the  middle  line. 


Sapufld 
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The  tuheutoMout  fatty  layer  or  the  luperfieialftueia  of  the  anterior 
half  of  the  periiiteuiD  is  continuouB  with  that  of  the  adjoiniiig 
regions ;  and  its  depth,  and  the  quantitf  of  fat  in  it,  will  vai^  with 
tlie  condition  of  the  body.  It  reecmbleB  the  corresponding  abatom 
■■  of  the  groin  and  upper  part  of  the  tbigb,  in  consiBting  of  two 
different  portions. 

One,  a  enbcutaneous  fatty  port,  continuous  with  that  of  the  rest 
of  the  body,  which  loaea  its  fat  towards  the  scrotum,  and  obttuna 
thera  involnntary  nraacnlar  fibres. 

The  other  deeper,  but  more  merabranona  part,  is  of  limited  extent. 

Pig.  ISO.* 


««ep|i«rt.     and  is  connected  with  the  fiim  subjacent  structures.     Externally  it 

ia  fixed  to  the  pubic  arch  of  the  hip-bone,  outside  the  line  of  the 

GTOB  penis  and  its  muscle,  extending  as  low  as  the  ischial  tuberosity. 

Posteriorly  the  stratum  bends  down  to  join  the  triangular  ligament 

of  the  nrethra ;  but  in  front  it  is  unattached,  and  is  continued  to 

Form*  ■       the  scrotum  and  penis.    By  means  of  similar  connections  of  the 

S%mt^^  membrane  on  both  Ndes,  a  space  is  enclosed  over  the  anterior  half 

thijdiTidad  of  the  perinienm.    From  its  under  surface  a  septum  dips  dowu- 

bjftHptiim.  (janig   in  the  middle   line,  and  divides  posterioriy  the   subjacent 

space  into  two  ;  bat  anteriorly  this  partition  is  less  perfect,  or  may 

disappear. 

*  SaperBdal  dinection  of  the  anterior  half  ef  th»  pemutnun  (Dlutntioiis 
of  Diasectioiia).  Muiela:  k.  SJacnlator  orin*.  B.  ^«ctor  penis,  a.  Trans- 
Teisalis  perinsi.  n.  LoTntor  ui,  a.  Qlateu  auimus.  s.  Cms  penia.  h. 
Urathra.  Arteritt :  a.  TransTene  perinsaL  h.  Su|;>er£cial  perinooL  e. 
Bnnch  of  Kiatio.  Nerva:  I.  Inferior  luemorrhoiilaL  S  and  3.  SnpeiJdal 
paritueal.     i.  Inferior  padcndaL 
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Air  blown  beneath  the  fascia  passes  forwards  to  the  scrotum  ;  coune  of 
and  this  direction  is  given  to  it  by  the  deep  connections  of  that  ^^ 
membrane  with  parts  around.    Should  urine  be  efEused  beneath  the  urine. 
superficial  fascia,  the  fluid  will  necessarily  be  directed  forwards, 
like  the  air,  through  the  scrotum  to  the  penis  and  the  front  of  the 
abdomen. 

Dissection,  The  superficial  vessels  and  nerves  are  to  be  dissected  Dissection 
on  the  right  side  of  the  perinaBum,  by  cutting  through  the  super-  ^d  v^el» 
ficial  fascia  in  the  same  manner  as  on  the  left  side.    The  lougonri^t 
slender  artery  then  visible  is  the  superficial  perinsal,  which  gives 
a  transverse   branch  near  its   commencement.     Two   superi&cial 
perinseal  nerves  accompany  the  artery ;  and  the  inferior  pudendal 
nerve  is  to  be  traced  forwards  to  the  scrotum.     Communications 
are  to  be  sought  between  these  nerves  anteriorly,  and  between  one 
of  the  perinsBal  and  the  inferior  hsemorrhoidal  posteriorly  ;  and  all 
the  nerves  are  to  be  followed  backwards. 

Abteries  (fig.   130).    The  superficial   and   transverse   perinaaal  Bnperficiai 
arteries  beneath  the  fascia  are  branches  of  the  pudic,  and  are  two  podic. 
or  three  in  number. 

The  superficial  perincBal  branch  (fig.  130,  b),  arising  at  the  fore  Superficial 

part  of  the  ischio-rectal  fossa,  runs  over  or  under  the  transverse  P*"°**^ 

muscle,  and  beneath  the   superficial   fascia   to   the   back  of  the 

scrotum,  where  it   ends  in  flexuous  branches.    As  the   vessel  lies  ends  in 

internal  to  the  pubic  arch,  it  supplies  offsets  to  the  muscles  beneath ;  *®'®*^""» 

and  in  front  it  anastomoses  with  the  external  or  superficial  pudic 

branches   of   the   femoral  artery.    Sometimes  there   is   a  second  »»d  supplier 

,  ,  ,  ''  muscles. 

permseal  branch. 

The  transverse  artery  of  the  perinseum  (fig.  130,  a)  arises  from  Tiuurerse 
the  preceding,  and  is  directed  transversely  to  the  middle  of  the  "teiy. 
perinseal  space,  where  it  is  distributed  to  the  integuments  and  the 
muscles  between  the  urethra  and  the  rectum.    It  anastomoses  with 
the  one  of  the  opposite  side. 

Branches  of  veins  accompany  the  arteries,  and  open  into  the  Veins  with 
trunk  of  the  pudic  vein :  those  with  the  superficial  perinaeal  arteiy 
are  plexiform  at  the  scrotum. 

Nerves  (fig.  130).  There  are  three  cutaneous  nerves  of  the  scrotum  Cutineoos 

nerves  of 

on  each  side,  viz.  inferior  pudendal  of  the  small  sciatic,  and  two  super-  scrotum, 
ficial  perinseal  branches  of  the  pudic  nerve. 

The  superficial  perinceal  nerves,  two  in  number,  are  named  anterior  Two  super- 
and  posterior  from  their  relative  position :  both  arise  in  the  ischio-  n^  ^"" 
rectal  fossa  from  the  perinaeal  branch  of  the  pudic  nerve  (p.  422). 

The  poster.'or  branch  (^  is  continued  forwards,  beneath  the  super-  Posterior 
ficial  fascia,  v.ith  the  artery  of  the  same  name  to  the  back  of  the  ^SJ*'®"* 
scrotum.    Whilst  in  the  fossa  the  nerve  gives  inwards  an  offset  to  scrotum, 
the  integuments  in  front  of  the  anus  ;  and  this  communicates  with 
the  inferior  hfiemorrhoidal  nerve. 

The  anterior  branch  (^)  passes  under  the  transverse  muscle,  and  JjJ^J^J^^ 
accompanies  the   other  to  the  scrotum.    Muscular  ofbets  are   fur-  course  as  i 
nished  by  it  to  the  levator  ani  and  the  other  superficial  muscles.       P<»te>*«  J 

The  superficial  perinseal  branches  communicate  with  one  another. 
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and  the  posterior  is  joined  by  the  inferior  pudendal  nerve.  At  the 
scrotum  they  are  distributed  by  long  slender  filaments,  which  readi 
as  far  as  the  under  surface  of  the  penis.  In  the  female  these 
nerves  supply  the  labia  pudendi. 

Other  muscular  branches  of  the  pudic  will  be  afterwards  exa- 
mined (p.  431). 

The  inferior  pudendal  nerve  (*)  is  a  branch  of  the  small  sciatic. 
It  pierces  the  fascia  lata  about  one  inch  in  front  of  the  ischial 
tuberosity,  and  enters  beneath  the  superficial  fascia  of  the  perinsBum, 
to  end  in  the  outer  and  fore  parts  of  the  scrotum.  Communica- 
tions take  place  between  this  nerve,  the  inferior  hsemorrhoidal,  and 
the  posterior  of  the  two  superficial  perineeal  branches.  In  the 
female  the  inferior  pudendal  nerve  is  distributed  to  the  labium. 

Dissection.  For  the  display  of  the  muscles,  the  fatty  layer,  as 
well  as  the  vessels  and  nerves  of  the  left  side,  must  be  taken  away 
from  the  anterior  half  of  the  perinseal  space.  Afterwards  a  thin 
subjacent  aponeurotic  layer  is  to  be  removed  from  the  muscles. 
Along  the  middle  line  lies  the  ejaculator  urinsB  ;  and  in  cleaning  it 
the  student  is  to  follow  two  fasciculi  of  fibres  from  it  on  the  same 
side,— one  in  front,  the  other  behind.  On  the  outer  part  of  the 
space  is  the  erector  penis.  And  behind,  passing  obliquely  between 
the  other  two,  is  the  transverse  muscle. 

The  student  sliould  seek,  on  the  right  side,  the  branches  of  the 
two  superficial  perinseal  nerves  to  the  underlying  muscles;  and 
beneath  the  transversal  is,  an  offset  of  the  perinieal  branch  which 
supplies  the  deep  muscles  and  the  urethra. 

Muscles  (fig.  130).  Superficial  to  the  triangular  ligament  in  the 
anterior  half  of  the  perinceal  space,  are  three  muscles,  viz.  the 
erector  penis,,  the  ejaculator  urina?,  and  the  transversalis  perin»L 
Other  muscles  of  the  urethra  are  contained  between  the  layers  of 
the  triangular  ligament,  and  will  be  subsequently  seen. 

Central  point  of  the  perinceum.  Between  the  urethra  and  the  rectum 
is  a  white  fibrous  spot,  to  which  this  term  has  been  applied.  It 
occupies  the  middle  line,  half  an  inch  in  front  of  the  anus.  In  it 
the  muscles  acting  on  the  rectum  and  the  urethra  are  united  ;  and 
it  serves  as  a  common  point  of  support  to  the  space. 

The  ERKCTOR  PENIS  (fig.  130,  *)  is  the  most  external  of  the  three 
muscles,  and  is  narrower  at  each  end  than  in  the  middle.  It  covers 
the  crus  penis  ;  and  its  fibres  arise  from  the  ischial  tuberosity 
farther  back  than  the  attachment  of  the  penis,  and  from  the  bone 
on  each  side  of  the  crus.  Superiorly  the  muscle  is  inserted  into  the 
inner  and  outer  surfaces  of  the  crus  penis.  It  rests  on  the  root  of 
the  penis  and  the  bone. 

Action.  The  muscle  compresses  tlie  cms  penis  against  the  sub- 
jacent bone,  and  retards  the  escape  of  the  blood  from  that  organ 
by  the  veins  :  in  that  way  it  will  contribute  to  the  continuance  of 
distention. 

The  EJACULATOR  vniSJE  muscle  (fig.  130,  ^)  lies  on  the  urethra. 
The  muscles  of  opposite  sides  unite  by  a  median  tendon  along  the 
middle  line  and  in  the  central  point  of  the  perinsBum  (origin).  The 
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£bres  arc  directed  outwards,  curving  around  the  convexity  of  the  origin  at 
urethra,  and  give  rise  to  a  thin  muscle,  which  has  the  following  ^^^^  ^^^'^ 
insertion ;— The  most  posterior  fibres  are  lost  on  the  front  of  the 
triangular  ligament.    The  anterior  fibres,  which  are  the  longest 
^nd  best  marked,  are  inserted  into  the  penis  on  its  outer  aspect  insertion  by 
before  the  erector ;  and,  according  to  Kobelt,®  they  send  a  ten-  **^'*®  P*^* 
dinous  expansion  over  the  dorsal  vessels  of  the  penis.    Whilst  the 
jmiddle  or  intervening  fibres  turn  round  the  urethra,  surrounding  it 
ior  two  inches,  and  join  its  fellow  by  a  tendon. 

The  ejaculator  muscle  covers  the  bulb  and  the  urethra  for  three  Sonounds 
inches  in  front  of  the  triangular  ligament.*!'     If  the  muscle  be  cut 
through  on  the  right  side,  and  turned  off  the  urethra,  the  junction 
with  its  fellow  above  that  tube  will  be  apparent. 

Action,  The  two  halves,  acting  as  one  muscle,  can  diminish  the  Use, 

urethra,  and  eject  forcibly  its  contents.    During  the  flow  of  fluid 

in  micturition  the  fibres  are  relaxed,  but  they  come  into  use  at  the 

•end  of  the  process,  when  the  passage  has  to  be  cleared.    The  action  ▼oljmtaiy 
.    .        1      X         .     /i_  •     •  J.  XL  andlnvolun- 

is  mvoluntary  in  the  emission  of  the  semen.  taiy. 

The  TRANSVERSALIS  PERINiEI  (fig.  130,  ^)  is  a  small  thin  muscle,  Transversa- 

lis  Derlnsi. 
which  lies  across  the  perineum  opposite  the  base  of  the  triangular 

ligament.    Arising  from  the  inner  surface  of  the  pubic  arch  near  Orfgia. 

the  ischial  tuberosity,  it  is  inserted  into  the  central  point  of.  the  ^*llj* 

perinseum  with  the  muscle  of  the  opposite  side,  and  with  the  point 

43phincter  ani  and  the  ejaculator  urinfe.    Behind  this  muscle  the 

superficial  fascia  bends  down  to  join  the  triangular  b'gament. 

Sometimes  there  is  a  second  small  fleshy  slip,  anterior  to  the  Accessory 
transversalis,  which  has  been  named  transversalis  alter;  this  throws  sails, 
itself  into  the  ejaculator  muscle. 

Action,  From  the  direction  of  the  fibres  the  muscle  will  draw  Use. 
backwards  the  central  point  of  the  perinaeum,  and  help  to  fix  it,  pre- 
paratory to  the  contraction  of  the  ejaculator. 

The  three  muscles  above  described,  when  separated  from  each  A  triangular 
other  by  the  dissection,  limit  a  triangular  space,  of  which  the  ejacu-  Jween  ttie 
lator  urinsQ  forms  the  inner  boundary,  the  erector  penis  the  outer  thne 
side,  and  the  transversalis  perinsei  muscle  the  base.    In  the  area 
of  this  interval  is  the  triangular  ligament  of  the  urethra,  with 
the  superficial   perinseal  vessels  and  nerves.      Should  the  knife  the  knife 
enter  the  posterior  part  of  this  space  during  the  deeper  incisions  JJjStSo- 
in  the  lateral  operation  of  lithotomy,  it  will  divide  the  transverse  *<*™y- 
muscle  and  artery,  and  probably  the  superficial  perinaeal  vessels  and 
nerves. 

Dissection  (fig.  131).  For  the  display  of  the  triangular  ligament,  ^5^^?!^^ 
the  muscles  and  the  cms  penis,  which  are  superficial  to  it,  are  to  ligament 

*  Die  Mannlichen  und  Weiblichen  Wollusi-Origane,  yon  G.  L.  Eobelt, 
1844. 

t  Some  of  the  deeper  fibres  which  immediately  suirotind  the  bulb,  ha,r% 
been  described  as  a  separate  stratum  by  Kobelt  These  are  separated  from 
the  superficial  layer  by  thin  areolar  tissue,  and  join  the  corresponding  part 
of  the  other  muscle  by  a  small  tendon  aboTO  the  urethra.  The  name  com- 
pressor htmispharium  htdbi  has  been  proposed  for  it  by  that  anatomist 
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ostbtkit    be  detached  in  the  following  way: — On  tihe  left  aide  the  ejaculatar 
■i^  urinte  is  to  be  removed  completely  from  the  front  of  the  ligament, 

and  the  erector  muBcle  from  the  cms  of  the  penis.  Next,  the  eras 
penis  ia  to  be  detached  &om  the  bone ;  bnt  this  mnat  he  done  with 
care  u  aa  not  to  cat  the  triangnlar  ligament,  nor  to  injnre,  near 
the  pubes,  the  terminal  branches  of  the  pudic  arteiy  and  nerve  to 
the  penia. 
On  ihD  iigbt  On  the  right  aide  the  dissector  sliould  trac«  ont  beneath  the  trana- 
versalis  the  oSsets  of  the  perinEcsI  nerve  to  the  deep  mnsclea  and 
the  niethro,  with  the  veaaels  accompanying  them. 

Kg.  131.' 


TrUigoiii        The  THiANOULAR  LiGAiiEST  OF  THE  nuETURA  (fig.  131,  ")  (perineal 

^^^^  aponcnrosiB)  occupies  the  anterior  part  of  the  pubic  arch,  and 
supports  the  urethral  canal.    The  ligament  is  triangular  in  form, 

Ertnt  ud  ^th  its  base  below ;  and  it  is  about  one  inch  and  a  half  in  depth. 

lorn.  Qu  ggpd  BJjg  jt  jg  fixed  to  the  pubic  nrch  beneath  the  cms  penis. 

mwiti.'  Itfl  opex  is  connected  with  the  symphj-sia  pubis.  Its  base  is  turned 
towards  the  rectum,  and  is  partly  attached  and  partly  free  ; — in 
the  middle  line  it  is  connected  with  the  central  point  of  tlie  peri- 
nteum,  whilst  laterally  it  is  sloped  towards  the  bone,  so  that  it  is 
less  deep  at  the  centre  than  at  the  sides :  connected  with  the  lower 

*  Deep  diBgection  of  ibt  perimeum  (IliuatTatiDnB  of  DiBieeUons).  MtucUi : 
X.  Elector  penis,  b.  EjBcalator  tuitue,  cot.  c.  THuigulsr  lig&ment.  d. 
Sxtemsl  iphincter.  F.  Bnlbona  port  of  the  orathr*.  o.  LsTstor  uii.  h. 
Deep  tnDBverse.  i.  ConMrictor  nretbm.  k.  Cnia  peiiiE,  cut  ArterUB  : 
a,  Fadic,  in  the  triADealar  ligament,  b.  Dcnal  of  penia.  c.  CaTemoiu.  d. 
Deep  Binscniu  and  uiottiTal  bnncb.  Ifenti:  ].  Fndic  trunk.  2.  Deep 
peiinEsl  or  mnicuUr  branch.     3.  Doml  ol  the  penis. 
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border  is  a  thin  fascia  which  covers  the  surface  of  the  levator  ani 
muscle  in  the  ischio-rectal  fossa.    Superficial  to  it  are  the  muscles  Ruts  over 
in  the  anterior  half  of  the  perinaeal  space  ;  and  the  superficial  fascia  ^^ 
is  united  to  it  near  the  lower  border. 

The  ligament  is  composed  of  two  layers  of  membrane  (anterior  Consists  of 
and  posterior)  which  are   united   below.    The  posterior  layer  is  *****•• 
derived  from  the  recto-vesical  fascia.    The  anterior  is  a  separate 
membrane,  formed  chiefly  of  transverse  fibres,  but  it  is  so  thin  as 
to  allow  the  vessels  and  the  muscular  fibres  to  be  seen  through  it. 

Pei-forating  the  fore  part  of  the  ligament,  about  one  inch  below  Apertons 
the  symphysis  pubis,  is  the  canal  of  the  urethra,  F  ;  but  the  margin  ^^^ 
of  the  opening  giving  passage  to  that  tube  is  blended  with  the 
tissue  of  the  corpus  spongiosum  urethrse.    About  midway  between  for  dorsal 
the  preceding  opening  and  the  sjrmphysis  pubis  is  the  aperture  for  veaSeisiuid 
the  dorsal  vein  of  the  penis  ;  and  external  to  this,  near  the  bone  on  i^enres. 
each  side,  the  terminal  parts  of  the  pudic  artery  and  nerve  to  the 
penis  (b  and  3)  perforate  the  ligament  by  separate  apertures. 

Between  the  layers  of  the  ligament  are  contained  the  membran-  psrts 
-ous  part  of  the  urethra,  with  its  muscles,  vessels,  and  glands ;  and  J«t^««»i 
the  bloodvessels  and  nerves  of  the  penis. 

Dissection,  The  muscles  between  the  layers  of  the  ligament  will  Dissection, 
be  reached  by  cutting  through  with  care,  on  the  left  side,  the 
superficial  stratum  near  its  attachment  to  the  bone,  and  raising  and 
turning  inwards  that  piece  of  membrane.  By  a  little  cautious  dis- 
section, and  the  removal  of  some  veins,  the  following  objects  will 
come  into  view  with  the  undermentioned  position : — 

Parts  hetvoeen  the  layers  of  the  ligament.  Near  the  base  is  a  narrow  Parts  in  the 
transverse  muscle,  h,  which  is  directed  to  the  bulb  of  the  urethra.  uSSSl!^ 
Higher  up,  and  crossing  inwards  from  behind  the  pubic  arch,  is  the 
fasciculus  of  fibres  of  the  constrictor  urethras  muscle,  i,  which  sur- 
rounds the  membranous  part  of  the  urethra.  And  below  the  urethra 
■are  the  glands  of  Cowper.  Beneath  the  bone  are  the  pudic  vessels 
(a)  and  nerve,  the  former  giving  its  branch  to  the  bulb,  and  the 
latter  being  deeper  in  position;  and  below  the  pubes  is  the  sub- 
pubic ligament.  Deeper  tlian  all,  the  student  will  recognise  the 
posterior  layer  of  the  ligament,  continuous  with  the  recto-vesical 
fascia,  which  separates  those  parts  from  the  cavity  of  the  pelvis. 

Muscles.  The  two  muscles  connected  with  the  membranous  part  Muscles  ot 
of  the  urethra,  are,  deep  transverse,  and  constrictor  of  the  urethral  ^'®**"*" 
passage. 

The  DEEP  TRANSVERSE  MUSCLE  (fig.   131,  h)  (elevator  urethrs,  Deep 
Santorini)  is  a  thin  flat  band  on  a  level  with  the  base  of  the  tri-  ^^'"^ 
angular  ligament.    It  arises  externally  from  the  pubic  arch  of  the  Origin, 
innominate  bone,  and  is  directed  below  the  tip  of  the  bulb  and  the  Termini- 
membranous  part  of  the  urethra  to  the  middle  line,  where  it  joins  ^^^ 
the  muscle  of  the  opposite  side,  and  is  inserted  into  the  central 
point  of  the  perinaBum. 

The  muscle  conceals  Cowper's  gland,  and  is  frequently  placed  Conneo- 
over  the  artery  of  the  bulb.    The  transverss  muscle  is  not  always    **"*■ 
separate  from  the  following. 
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Action.  Like  the  anperticial  muscle  it  will  fix  the  central  poiot 
of  tbe  perinnam. 

The  coNSTEiCTOR  MUSCLE  (fig.  131,  ^  (conatrictor  iatlimi  nrethnlis^ 
encloses  the  membranous  part  of  the  urethra,  and  conaiBts  of  trans- 
veree  fibres  above  and  below  that  tube. 

The  muscle  arlau  by  aponenrotic  fibres  from  tbe  pubic  arch  aboTO 
the  preceding,  and  from  the  posterior  layer  of  the  triangalar  liga- 
ment, but  this  attachment  is  not  evident  uslesB  it  has  been  dissected 
from  behind.  The  fibres  pass  inwards,  and  separate  near  the'urethrw 
into  two  layers  (fig.  132),  of  which  one  (c)  passes  over,  the  other 
(d)  under  tliat  canal ;  in  the  middle  line  they  unite  (sometimes  by- 
tendon)  with  the  like  parts  of  the  muscle  of  tbe  opposite  side. 

It  may  be  considered  a  single 
Fig.  132."  muscle   extending    across   the- 

perinienm  from  one  lateral  at- 
tachment to  the  other,  and  eo- 
clodng  the  tube  of  the  urethrs, 
like  the  sphincter  ani  encirdea 
the  rectum. 

Action.  The  mnscles  of  botb 
sides  act  as  a  single  sphincter 
in  diminishing  the  membranoiw 
part  of  the  urethra,  and  eject- 
ing the  contents  of  the  tube. 
Like  the  ejaculator,  they  are 
relaxed  whilst  the  urine  is 
passing,  but  the  two  contract 
forcibly  in  expelling  the  last 
of  that  fluid. 

Invohmtanj  circular  fibres  within  the  conatrictor  muscle  surround 
the  urethra  from  the  bulb  to  the  prostate,  and  form  a  layer  abont 
^gth  of  an  inch  thick ;  they  are  not  fixed  to  bone,  and  are  con- 
tinuous behind  with  the  circular  fibres  of  the  prostata.  This  layer 
is  a  portion  of  the  large  involuntary  mnscle,  of  which  the  prostate- 
is  chief  part,  surrounding  the  beginning  of  the  urethra.f 

AcUi»i.  This  involuntary  layer  assists  in  moving  forwards  the 
nrine  and  the  semen. 

The  glands  of  Cowper  will  be  found  by  cutting  through  the  trans- 
Terse  muscle.  They  are  situate  below  tiie  membranoiu  part  of  the 
urethra,  one  on  each  side  of  the  middle  line,  and  close  behind  the 
bulb.  Each  gland  is  about  the  size  of  a  pea,  and  is  made  up  of 
lobules ;  and  the  lobules  are  composed  of  small  resides,  which  are 
lined  by  fattened  epithelium. 

*  Toe  lymphjua  pabis  seen  from  behind  with  part  at  the  arinur  bladder 
aad  tbe  pn»l>U,  and  with  the  tube  of  the  arethis  siiTraiuided  b;  the  con- 
Mridor  miucle  (SuttOTini).  a.  Bladder  cut  open :  the  aweliisg  of  the  prostate 
■oTRHuidB  it  in  front,  b.  CoDstrictor  nrsUine : — c  Part  of  the  muide  abovo, 
and  d,  part  nudemeath  the  nrethra. 

f  See  a  Paper  on  the  Arrangemetit  of  the  Hnscolar  Fibrei  of  the  UrMhiar 
in  Tol.  mix.  ISSe,  of  the  Tnuui.  of  the  Hed.  Chir.  Sodet;. 
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Connected  with  each  is  a  minute  duct,  nearly  an  inch  in  length,  Length  and 
which  perforates  obliquely  the  wall  of  the  urethra  (corpus  spongio-  of  the  duct! 
sum),  and  opens  into  the  urethral  canal  about  half  an  inch  in  front 
of  the  triangular  ligament.  Its  aperture  in  the  ordinary  state  does 
not  admit  a  bristle.  In  the  wall  of  the  duct  are  unstriated  muscular 
fibres;  and  the  interior  is  lined  by  a  columnar  epithelium.  The 
nature  of  the  secretion  of  the  gland  is  not  known. 

These  bodies  are  sometimes  so  small  as  to  escape  detection,  and  Thev  vary 
they  appear  to  decrease  in  size  with  advancing  age.  ^  *^* 

Dissection.  The  student  may  complete  the  examination  of  the  DiMection 
perinseum  by  tracing  out  the  pudic  vessels  and  nerve,  and  their  ytaa^uid^ 
remaining  branches.    From  the  point  of  its  division  beneath  the  '^®^®- 
cms  into  two  branches  (dorsal  of  the  penis,  and  cavernous),  the 
artery  is  to  be  followed  backwards,  along  the  pubic  arch  of  the  left 
side.    The  pudic  nerve  will  be  by  the  side  of,  but  deeper  than  the 
artery. 

Pudic  Artery  (a).  The  posterior  half  of  this  artery  has  been  Pudic 
already  dissected  (p.  422).    In  the  anterior  half  of  the  perinseum  "^•'y 
it  ascends  between  the  layers  of  the  triangular  ligament,  and  along 
the  pubic  arch  nearly  to  the  pubes  ;  there  it  perforates  the  super-  ^^^'^ 
ficial  part  of  the  ligament,  and  divides  into  the  arteries  of  the  Branches  :— 
cavernous  structure  and  dorsum  of  the  penis.    In  this  course  it  is 
placed  beneath  the  constrictor  urethraa,  and  is  accompanied  by  venaB 
comites  and  the  pudic  nerve.    Its  ofbets  are  subjoined : — 

a.  The  artery  of  the  bulb  oi  the  urethra  is  a  branch  of  considerable  artery  ot 
size,  and  arises  near  the  base  of  the  triangular  ligament.    Passing  triangular 
almost  transversely  inwards  between  the  layers  of  that  ligament,  iig*niant, 
about  half  an  inch  from  the  base,  the  artery  reaches  the  back  of 

the  bulb,  and  enters  the  spongy  structure.  Near  the  iu*ethra  it 
furnishes  a  small  branch  to  Gowper^s  gland. 

The  distance  of  this  branch  from  the  base  of  the  liirament  will  be  **«  fituatioa 

varies  * 

influenced  by  its  origin  nearer  the  front  or  back  of  the  perineal  space.  ' 

If  the  vessel  arises  farther  behind  than  usual,  it  may  be  altogether 
below  the  ligament,  and  may  cross  the  front  of  tiie  ischio-rectal 
fossa,  so  as  to  be  liable  to  be  cut  in  the  operation  of  lithotomy. 

b.  Deep  muscular  branches  (d).  As  the  arteiy  is  about  to  enter  ninscular 
between  the  layers  of  the  triangular  ligament  it  furnishes  one  or 

more  branches  to  the  levator  ani  and  sphincter,  and  fine  twigs 
through  the  ligament  to  the  constrictor  and  the  urethra. 

c.  The  artery  of  the  cavernous  strticiure  of  the  penis  (c)  (art.  cor-  wtery  of 
poris  cavemosi)  is  one  of  the  terminal  branches  of  the  pudic.    At  peJ^ 
first  this  small  vessel  lies  between  the  cms  penis  and  the  bone,  but 

it  soon  enters  the  crus,  and  ramifies  in  the  cavernous  structure  of 
the  penis. 

d.  The  dorsal  artery  of  the  penis  (h)  is  in  direction  and  size  the  artery  of 
continuation  of  the  pudic ;  it  runs  upwards  between  the  crus  and  JjJJJI™  ^^ 
the  bone,  and  reaches  the  dorsum  of  the  penis  by  passing  through 

the  suspensory  ligament.  Its  distribution  with  the  accompanying 
nerve  b  noticed  at  page  440.  It  is  much  smaller  in  the  female 
than  the  male. 
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Accessory  pudic  artery.  In  some  cases  the  padic  artery  is  not  large 
enough  to  supply  the  branches  above  described  to  the  penis  and 
the  urethra.  One  or  more  offsets  will  be  then  contributed  by  an 
accessory  vessel,  which  leaves  the  pelvis  in  front  by  piercing  the 
triangular  ligament.  The  source  of  this  accessory  arteiy  is  the 
internal  iliac. 

The  pttdic  veins,  two  in  number,  have  the  same  connections  as  the 
artery ;  they  receive  similar  branches,  except  that  the  dorsal  vein  of 
the  penis  does  not  join  them. 

The  PUDIC  NERVE  has  been  examined  in  the  ischio-rectal  fossa 
(p.  422).  In  the  anterior  half  of  tlie  perinseum  it  is  much  diminished 
in  size,  in  consequence  of  the  emission  of  the  large  perinatal  brandi, 
and  courses  with  the  artery  between  the  layers  of  the  triangular 
ligament ;  near  the  pubes  it  pierces  the  ligament  (fig.  131,  '),  and 
is  continued  to  the  dorsum  of  the  penis  with  the  dorsal  branch  of 
the  pudic  artery ;  its  termination  is  described  at  page  441.  The 
deep  muscles  and  the  corpus  spongiosum  are  supplied  by  the  fol- 
lowing branch. 

Perineeal  branch  (p.  422).  Arising  in  the  ischio-rectal  fossa  it 
supplies  superficial  nerves,  and  ends  near  the  base  of  the  triangular 
ligament  in  deep  muscular  effects  :  some  of  these  (fig.  131,  *)  pass 
beneath  the  transversalis,  and  piercing  the  triangular  ligament, 
supply  the  muscles  within  it.  A  long  slender  branch,  nerve  of  ^ 
bulb,  is  distributed  like  the  artery  to  the  spongy  structure  investing 
the  urethra :  its  filaments  reach  some  way  on  the  surface  before 
disappearing  in  the  corpus  spongiosum  urethree. 

Parts  cut  in  tJie  lateral  operation  of  lithotomy.  This  operation  for 
stone  in  the  bladder  may  be  di>nded  into  three  stages,  viz.  cutting 
down  to  the  urethra,  opening  the  canal,  and  slitting  that  tube  and 
the  neck  of  the  bladder.  In  the  external  incisions  the  knife  is 
entered  in  the  middle  line  of  the  perinasum,  half  an  inch  in  front 
of  the  anus,  and  is  drawn  backwards  on  the  left  side  as  far  as  mid- 
way between  the  ischial  tuberosity  and  the  anus.  The  skin  and 
superficial  fascia,  and  the  inferior  heemorrhoidal  vessels  and  nerve 
lying  across  the  ischio-rectal  fossa,  will  be  cut  in  this  first  stage  of 
the  operation  ;  and  the  transverse  perinaeal  muscle  and  artery,  and, 
possibly,  the  superficial  perinatal  vessels  and  nerves,  may  be  divided, 
if  the  first  incision  is  begun  farther  forwards. 

In  the  subsequent  attempt  to  reach  the  staff,  when  the  knifo  is 
introduced  into  the  anterior  part  of  the  wound,  the  lower  part  of 
the  triangular  ligament,  the  deep  transverse  urethral  muscle,  and 
the  fore  part  of  the  levator  ani  will  be  divided  ;  and  when  the 
knife  is  placed  within  the  groove  of  the  staff,  the  membranous 
part  of  the  urethra  will  be  cut,  with  the  muscular  fibre  about  it. 

Lastly,  as  the  knife  is  pushed  along  the  staff  into  the  bladder,  it 
incises  in  its  progress  the  membranous  portion  of  the  urethra,  part 
of  the  prostate  with  large  veins  around  it,  and  the  neck  of  the 
bladder.  When  the  last  two  parts  are  being  cut  the  handle  of  the 
knife  is  to  be  raised,  and  the  blade  depressed ;  and  the  incision  is 
to  be  made  downwards  and  outwards  in  the  direction  of  a  line  from 
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tlie  urethra  through  the  left  lateral  lobe  of  the  prostate,  above  the 
level  of  the  ejaculatory  duct. 

Parts  to  he  avoided.  In  the  first  mcisions  in  the  ischio-rectal  fossa,  Parts  to  be 
the  rectum  may  be  cut  if  the  knife  is  turned  inwards  across  the  J^tum,  *"* 
intestine,  instead  of  being  kept  parallel  with  it ;  and  if  the  gut  is 
not  kept  out  of  the  way  with  the  fore  finger  of  the  left  hand.    The  pudic 
pudic  vessels  on  the  outer  wall  of  the  ischio-rectal  fossa  can  be  ^««*«^» 
wounded  near  the  anterior  part  of  the  hollow,  where  they  approach 
tlie  margin  of  the  triangular  ligament ;  but,  posteriorly,  they  are 
securely  lodged  inside  the  projection  of  the  tuber  ischii. 

Whilst  making  the  deeper  incisions  to  reach  the  staff,  the  artery  of  artery  of 
the  bulb  lies  inmiediately  in  front  of  the  knife,  and  will  be  wounded  ^^^* 
if  the  incisions  are  made  too  far  forwards;  but  the  vessel  must 
almost  necessarily  be  cut,  when  it  arises  farther  back  than  usual, 
and  crosses  the  front  of  the  ischio-rectal  fossa  in  its  course  to  the 
bulb  of  the  urethra. 

In  the  last  stage  of  the  operation  the  neck  of  the  bladder  should  recto-vesical 
not  be  cut  to  a  greater  extent  than  is  necessary  for  the  extraction  '■*®**» 
of  the  stone,  lest  the  recto-vesical  fascia  separating  the  perinseum 
:from  the  pelvis  should  be  divided,  and  the  abdominal  cavity  opened,  and  aeee»- 
Too  large  an  incision  through  the  prostate  may  wound  also  an  unusual  Jrtery!"^^'^ 
accessory  pudic  artery  on  the  side  of  that  body. 

Directions,  When  the  dissection  of  the  perina3um  is  completed.  Directions, 
the  flaps  of  skin  are  to  be  fastened  together,  after  salt  has  been 
used,  and  the  limbs  are  to  be  put  down  for  the  examination  of  the 
abdomen. 


Section  IL 

PERINiEUM    OF   THE    FEMALE. 

The  perinaeum  in  the  female  differs  from  that  in  the  male  more  Pcrina'am 
in  the  external  form  than  the  internal  anatomy.    On  the  surface  it 
kas  special  parts  distinguishing  it,  viz.  the  aperture  of  the  vagina,  Ium  special 
and  the  opening  of  the  vulva  with  the  labia.  \wni' 

Surface-marking,  In  the  middle  line,  there  are  the  two  apertures  ^^^ 
«f  the  anus  and  vulva,  which  are  separated  from  one  another  by  an  aitertmes  of 
interval  of  about  an  inch.    The  anus  is  situate  rather  farther  back  ^!^^^ 
than  in  the  male.    And  the  vulva  with  the  labia  majora  on  the 
sides  is  placed  in  the  situation  of  the  scrotum  of  tlie  other  sex. 

Within  the  vulva  at  the  upper  part,  is  the  clitoris,  and  two  small  J^JJIT******^ 
membranous  folds,  labia  minora,  extend  downwards  from  it.    Below 
the  clitoris  is  the  small  aperture  of  the  urethra ;  and  still  lower  down 
is  the  vagina,  whose  opening  is  sometimes  partly  closed  by  a  thin 
piece  of  membrane,  the  hymen. 

Deep  boundaries.  Tlie  deep  boimdaries  of  the  perinscum  are  alike  BoandaiiM 
in  both  sexes ;  but  in  the  female  the  outlet  of  the  pelvis  is  larger  ^J^  *" 
Chan  in  the  male. 
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Dissection,  The  steps  of  the  dissection  are  much  the  same  in  both- 
sexes,  and  the  stme  descriptioi^  will  serve,  generally,  for  the  male 
and  female  perineeum. 

First,  the  dissection  of  the  ischio-rectal  fossa  is  to  be  made. 
Afterwards  the  muscles,  vessels,  and  nerves  of  the  posterior  half  of 
the  perinatal  space  are  to  be  examined.     (See  description  of  the 
male  perina^mn,  p.  418  to  423.) 

Next  the  skin  is  to  be  taken  from  the  anterior  half  of  the  perinteal 
space,  as  in  the  male ;  and  the  transverse  incision  in  front  is  to  be 
made  at  the  anterior  part  of  vulva.  The  attachments  of  the  super- 
ficial fascia  are  then  to  be  looked  to,  and  the  cutaneous  vessels  and 
nerves  are  to  be  traced  beneath  it  (p.  423  to  426). 

Superficial  fascia.  The  description  of  this  fascia  in  the  male  will 
serve  for  the  Uke'part  in  the  female,  with  these  modifications ; — ^that 
in  the  female  it  is  interrupted  in  the  middle  line,  and  is  of  less: 
extent,  in  consequence  of  the  aperture  of  the  vulva ;  and  that  it 
is  continued  forwards  through  the  labia  majora  (the  representative 
of  the  scrotimi)  to  the  inguinal  region. 

Dissection.  The  labia  and  the  superficial  fascia  are  to  be  removed, 
to  follow  the  sphincter  muscle  around  the  openmg  of  the  vagina. 
Two  other  muscles  are  exposed  at  the  same  time,  viz.,  the  erector 
clitoridis  on  the  pubic  arch,  and  the  transversalis  periniei  passing 
across  the  perina?um  to  the  central  point. 

Tlie  SPHINCTKR  VAOiNi*:  is  an  orbicular  muscle  aroimd  the  orifice 
of  the  vagina,  and  corresponds  with  the  ejnculator  urina^  in  the  male. 
Posteriorly  it  is  attached  to  the  central  point  of  the  perina'um,  where 
it  mixes  with  the  sphincter  ani  and  transversalis  muscles ;  and  its 
fibres  are  directed  forwards  on  each  side  of  the  vagina,  to  be  inserted 
into  the  body  of  the  clitoris,  find  front  of  the  triangular  ligament. 

Action.  Like  the  other  orbicular  muscles  the  sphincter  diminishes, 
that  part  of  the  vagina  wliich  it  encircles ;  and  it  assists  in  fixing 
the  central  point  of  the  perina>um. 

Tlie  ERECTOR  CLITORIDIS  resembles  the  erector  of  the  penis  in  the 
male,  though  it  is  much  smaller  (p.  426). 

The  TRANSVERSALIS  is  similar  to  the  muscle  of  the  same  name  in 
the  male.  The  one  description  will  sufiice  for  those  muscles  in 
both  sexes  (p.  427). 

Dissection.  To  see  the  triangular  ligament  of  the  uretlu*a,  the 
erector  and  the  cms  clitoridis  are  to  be  detached  from  the  bone,, 
and  the  outer  fibres  of  the  sphincter  vagina?  are  to  be  removed. 

The  triangular  ligament  transmits  the  uretln-a,  but  is  not  quite  so 
strongly  marked  as  in  the  male  (p.  428) ;  its  extent  is  partly  inter-^ 
rupted  behind  by  the  large  aperture  of  tlie  vagina. 

Dissection.  By  cutting  through  the  superficial  layer  of  tlie  liga- 
ment in  the  same  way  as  in  the  male  (p.  429),  tlie  deep  muscles, 
with  the  pudic  vessels  and  nerve  and  their  branches,  will  be 
arrived  at. 

The  DEEP  TR^VNSVERSE  MUSCLE  (dcpressor  uretlirae,  Santorini)  has 
the  same  origin  externally  as  in  the  male  (p.  429) ;  and  it  meets  its 
fellow  at  the  middle  line,  like  the  muscle  answering  to  it  in  the 
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other  sex.    Santorini  described  the  mnscle  as  passing  over,  instead 
of  below  the  urethra;  hence  the  name  given  to  it  by  its  discoverer. 

The  CONSTRICTOR  MUSCLE  o£  the  urethra  resembles  that  of  the  Constrictor 
male  in  its  origin  from  the  pubes,  and  its  disposition  around  the  ^  ®*^"p- 
urethra  (p.  430).    Within  it  is  a  circular  layer  of  involuntary  fibres, 
as  in  the  other  sex. 

The  description  of  the  pudic  artery  (p.  431)  will  serve  for  both  Pudic 
sexes,  except  that  the  branch  in  the  female,  which  is  the  repre-  ^®*"*^ 
sentative  of  the  artery  of  the  bulb  in  the  male,  is  furnished  to  the 
vagina.    The  terminal  branches  are  much  smaller  in  the  female. 

The  pudic  nerve  has  the  same  peculiarity  as  the  artery  with  respect  Padicnervft 
to  the  branch  to  the  vagina,  and  the  smaller  sisse  of  the  terminal 
part  of  the  nerve  on  the  clitoris. 


r  V  i 
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DISSECTION   OF  THE  ABDOMEN. 
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The  enbcntaneoiM  fat,  or  the  miperfieial  fwdoy  is  a  single  layer 
over  the  greater  part  of  the  abdomen ;  bnt  in  the  groin  it  is 
divided  into  a  subcutaneous  and  a  deeper  stratum  by  the  veiaelB 
and  the  glands. 

The  whcuUmeous  lajfer  contains  fat,  and  varies  therefore  in 
appearance  and  thickness  in  difEerent  bodies ;  for  it  is  sometiiDes 
divisible  into  strata,  whilst  at  others  it  is  very  thin,  and  somewhat 
membranous  near  the  thigh.  It  is  continuous  with  the  fatty 
covering  of  the  thigh  and  abdomen ;  and  when  traced  to  the  limb, 
it  is  s^arated  from  Poupart's  ligament  beneath  by  the  superficial 
vessels  and  glands.  Internally  it  is  continued  to  the  penis  and 
scrotum,  where  it  changes  its  adipose  tissue  for  involuntary  mus- 
cular fibre  ;  and  after  investing  the  testicle,  it  is  prolonged  to  the 
perinsBum. 

The  deeper  layer  (aponeurosis  of  the  fascia  lata,  Scarpa)  is  thinner 
and  more  membranous  than  the  other,  and  is  closely  united  to  the 
tendon  of  the  external  oblique  by  fibrous  bands,  especially  towards 
the  linea  alba.  Like  the  subcutaneous  part,  this  layer  is  continaed 
upwards  on  the  abdomen,  and  inwards  to  the  penis  and  the  scrotum : 
here  it  becomes  very  thin,  and  reaches  the  perinasum,  where  it  has 
attachments  to  the  subjacent  parts,  as  before  specified  (p.  424). 
Towards  the  limb,  it  ends  a  little  below  Poupart's  ligament  in  the 
fascia  lata  across  the  front  of  the  thigh ;  as  it  passes  over  the 
ligament  it  is  closely  joined  to  that  bond  by  fibrous  tissue. 

Urine  effused  in  the  perinajum  from  rupture  of  the  urethra  will 
be  directed  through  the  scrotum  and  along  the  spermatic  cord  to 
the  abdomen  (p.  425).  Fi"om  the  arrangement  of  the  deeper  layer 
of  the  fascia  across  the  thigh,  it  is  evident  that  the  fiuid  cannot  pass 
down  the  limb,  though  its  progress  over  the  front  of  the  abdomen 
is  uninterrupted. 

In  the  female  the  fatty  layer  of  the  groin  is  separable  into  two 
layers,  and  the  disposition  of  each  is  nearly  the  same  as  in  the  male ; 
but  the  part  that  is  continued  to  the  scrotum  in  the  one  sex,  enters 
the  labium  in  the  other.  In  the  female  the  round  Ugament  of  the 
uterus  is  lost  in  it. 

Cutaneous  Nerves.  The  nerves  in  the  teguments  are  derived 
from  the  trunks  of  the  lower  intercostal  nerves :  thus  the  cutaneous 
branches,  along  the  side  of  the  belly,  are  offsets  from  five  or  six 
of  those  nerves ;  and  the  cutaneous  branches,  along  the  front,  are 
the  tenninal  parts  of  the  same  trunks.  Two  other  cutaneous  ofEsets 
from  the  lumbar  plexus,  viz.,  ilio-hypogastric  and  ilio-inguinal,  appear 
at  the  lower  part  of  the  abdomen. 

The  lateral  cutaneous  nerves  of  the  abdomen  emerge  between  the 
digitations  of  the  external  oblique  muscle,  in  a  line  with  the  same 
set  of  nerves  on  the  thorax  ;  and  the  lowest  are  the  most  posterior. 
As  soon  as  they  reach  the  siuface  they  divide,  with  the  exception 
of  the  last,  into  an  anterior  and  a  posterior  branch  : — 

The  posterior  branches  are  small  in  size,  and  are  directed  back  to 
the  integuments  over  the  latissimus  dorsi  muscle. 

The  anterior  branches  are  continued  nearly  to  the  edge  of  the 
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rectos  muscle,  and  increasing  in  size  from  above  down,  supply  the  anterior 
integuments  on  the  side  of  the  belly ;  they  furnish  ofbets  to  the  ^™*®'** 
digitations  of  the  external  oblique  muscle. 

The  lateral  cutaneous  branch  of  the  last  dorsal  nerve  is  larger  than  Last  doml 
the  rest,  and  does  not  divide  like  the  others.    After  piercing  the  '^^'^^ 
fibres  of  the  external  oblique  muscle,  it  is  directed  over  the  iliac 
crest  to  the  surface  of  the  gluteal  region. 

The  anterior  cutaneous  nerves  of  the  abdomen  pierce  the  sheath  of  Anterior 
the  rectus :  in  the  integuments  they  bend  outwards  towaids  the  ne^S^ 
lateral  cutaneous  nerves.    The  number,  and  the  situation  of  these  intercostal, 
.small  nerves,  are  very  uncertain. 

The  ilw-hypogastric  nerve  is  distributed  by  two  pieces :  one  passes  lUo-hypo- 
'  over  the  crista  ilii  (iliac  branch),  the  other  ramifies  on  the  lower  Si\„^^' 
part  of  the  abdomen  (hypogastric  branch) : —  riexug : 

The  ilia/i  branch  lies  close  to  the  crest  of  the  hip  bone  near  the  iliac  bnuuOi, 
last  dorsal  nerve,  and  enters  the  teguments  of  the  gluteal  region. 

The  hypogastric  branch  pierces  the  aponeurosis  of  the  external  hypogastric 
•  oblique  muscle  above  the  abdominal  ring,  and  is  distributed,  as  the 
name  expresses,  to  the  lower  part  of  the  abdomen. 

The  iliO'inffuinal  nerve  becomes  cutaneous  through  the  external  nio-iagainal 
abdominal  ring,  and  descends  to  the  teguments  of  tiie  scrotum,  and  yy^^  ^ 
upper  and  inner  parts  of  the  thigh. 

Cutaneous  Vessels.   Cutaneous  vessels  run  with  both  sets  of  Vessels  froiu 
nerves  on  the  abdomen  : — with  the  lateral  cutaneous  nerves  are     ®**"''*^' 
branches  from   the   intercostal   arteries ;    and   with   the   anterior 
cutaneous  are  oflEsets  from  the  intercostal,  internal  mammary,  and 
epigastric  vessels.    In  the  groin  are  three  small  superficial  branches 
of  the  femoral  artery,  viz.,  pudic,  epigastric,  and  circumflex  iliac. 

The  lateral  cutaneous  arteries  have  the  same  distribution  as  the  both  Lateral 
nerves  they  accompany.    The  anterior  or  chief  ofbets  are  directed 
towards  the  front  of  the  abdomen,  and  end  about  the  outer  edge 
of  the  rectus  muscle. 

The  anterior  cutaneous  vessels  are  irregular  in  number  and  in  posi-  «nd  anterior 
tion,  like  the  nerves.    After  piercing  the  sheath  of  the  rectus,  they 
run  outwards  with  the  nerves  towards  the  other  set  of  branches. 

Branches  of  the  femoral  artery.    Three  cutaneous  ofibets  ascend  From 
from  the  thigh  between  the  layers  of  the  subcutaneous  fat,  and  Jj^JJ^three 
ramify  in  the  integuments  of  the  genital  organs  and  lower  part  of  branches : 
the  abdomen.    The  greater  portion  of  these  vessels  appears  in  the 
dissection  of  the  thigh. 

The  external  pudic  branch  (superficial)  crosses   the   spermatic  external 
cord,  to  which  it  gives  oflEsets,  and  ends  in  the  integuments  of  the  ^^^^ 
tmder  part  of  the  penis. 

The  superficial  epigastric  branch  ascends  over  Poupart^s  ligament,  *5|^^[*^ 
near  the  centre,  and  is  distributed  in  the  fat  nearly  as  high  as  the  •P**'**™'' 
umbilicus. 

The  circumflex  iliac  branch  lies  usually  below  the  level  of  the  cirenmilex 
iliac  crest,  and  sends  only  a  few  offsets  upwards  to  the  abdomen. 

Small  vdns  accompany  the  arteries,  and  join  the  internal  saphe-  ^^^'^ 
nous  vein  of  the  thigh. 
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The  glandi  of  the  groin  are  three  or  four  in  number,  and  lie  oyer 
the  line  of  Poupart^s  ligament.  They  are  placed  between  the  strata 
of  the  superficial  fascia ;  and  receive  lymphatics  from  the  abdominal 
wall,  from  the  upper  and  outer  portion  of  the  thigh,  and  from  the 
superficial  parts  of  the  genital  organs.  Their  e£Eerent  ducts  pass; 
downwards  to  the  saphenous  opening  in  the  thigh  to  enter  the 
abdomen. 

DisMcHon,  After  the  examination  of  the  superficial  fat  with  its> 
Tessels  and  nerves  the  student  may  prepare  the  cutaneous  coverings- 
of  the  penis  and  scrotum.  The  sldn  may  be  divided  along  the 
dorsum  of  the  penis,  and  thrown  to  each  side  ;  and  the  skin  of  the 
scrotum  is  to  be  reflected  on  the  left  side  by  means  of  a  vertical 
incision. 

Cutaneous  coverings  of  the  penis  and  scrotum.  The  penis  is  at- 
tached to  the  front  of  the  pubes  by  a  suspensory  ligament,  and  is 
provided  with  a  tegumentary  covering  which  is  continuous  with  that 
of  the  abdomen,  but  it  loses  the  fat  and  acquires  special  characters. 

Around  the  end  of  the  penis  it  forms  tlie  loose  sheath  of  the 
prepuce  in  the  following  way  : — When  the  skin  has  reached  the 
extremity,  it  is  reflected  backwards  as  far  as  the  base  of  the  glans, 
constituting  thus  a  sheath  with  two  layers*-the  prepuce;  it  i» 
afterwards  continued  over  the  glans,  and  joins  the  mucous  mem- 
brane of  the  urethra  at  the  orifice  on  the  surface.  At  the  under 
part  of  the  glans,  and  behind  the  aperture  of  the  urethra,  the 
integument  forms  a  small  triangular  fold,  franum  jjrceputii. 

Where  the  skin  covers  the  glans,  it  is  inseparably  united  with 
that  part,  is  very  thin  and  sensitive,  being  provided  with  papilla?, 
and  assumes  in  some  cases  the  characters  of  a  mucous  membrane. 
Behind  the  glans  are  some  sebaceous  follicles — glandulas  odorifene. 

In  the  scrotum  the  superficial  fascia  becomes  thin,  and  of  a 
reddish  colour.  The  prolongation  around  tlie  testicle  on  one  side, 
is  separate  from  that  on  the  other  side ;  and  the  two  pouches 
coming  in  contact  in  the  middle  line,  form  the  septum  scroti. 

The  subcutaneous  layer  in  the  scrotum,  penis,  and  front  of  the 
perinaeum,  contains  involuntary  muscular  fibres,  to  which  the 
corrugation  of  the  skin  is  owing.  This  contractile  structure  is- 
named  the  dartoid  tissue. 

Dissection,  By  removing  all  the  fatty  tissue  from  the  root  of  the 
penis  and  the  front  of  the  symphysis  pubis,  the  suspensory  hgameut 
will  be  defined.  And  the  dorsal  arteries  and  nerves,  with  tlie 
dorsal  vein  of  the  penis,  which  will  be  partly  laid  bare,  are  to  bo 
followed  forwards  in  the  teguments. 

The  suspensory  ligament  of  the  penis  is  a  baud  of  fibrous  tissue, 
of  a  triangular  jEorm,  which  is  attached  by  its  apex  to  the  front  of 
the  symphysis  pubis  near  the  lower  part.  Widening  below,  it  is 
fixed  to  the  upper  surface  of  the  body  of  the  penis,  and  is  pro- 
longed on  it  for  some  distance.  In  the  ligament  are  contained 
the  dorsal  vessels  and  nerves  of  the  penis. 

Dorsal  vessels  and  nerves.  The  arteries  and  nerves  on  the  dorsum 
of  the  penis  are  the  terminal  parts  of  the  pudic  trunks  of  botli 
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sides  (p.  431).    The  vein  accompanying  the  arteries  enters  the  pelvis 
through  the  triangular  perineal  ligament. 

The  doTKd  artery^  one  on  each  side,  pierces  the  suspensory  liga-  Dorsal 
ment,  and  extends  forwards  to  the  glans,  where  it  ends  in  many  p^ni"?  ° 
branches  for  that  structure  :  in  its  course  the  vessel  supplies  the 
integuments  and  the  body  of  the  penis.    It  may  be  derived  from 
the  accessory  pudic  (p.  432). 

The  dorsal  vein  is  a  single  trunk,  and  commences  by  numerous  Dorsal  vein 
branches  from  the  glans  penis  and  the  prepuce.    It  runs  backwards  plJ^tic 
by  the  aide  of  the  artery,  through  the  suspensory  ligament,  and  the  pi^^nu. 
triangular  ligament  of  the  urethra,  to  join  the  prostatic  plexus  of 
veins.    The  vein  receives  branches  from  the  erectile  structure  and 
the  teguments  of  the  penis. 

Each  dorgal  nerve  takes  the  same  course  as  the  artery,  and  ends  Dorsal  nene 
like  it  in  numerous  branches  to  the  glans  penis.    It  furnishes  a  ^'  P"^*^* 
large  branch  to  the  corpus  cavemosum  penis,  and  other  ofEsets  to 
the  integuments  of  the  dorsum,  sides,  and  prepuce  of  the  penis. 

In  the  female  these  vessels  are  much  smaller  than  in  the  male ;  Vesseii  on. 
they  occupy  the  upper  surface  of  the  clitoris — ^the  organ  that  repre-  ^ 
sents  the  penis. 

Dissection  of  the  muscles.  The  surface  of  the  external  muscle  of  To  expose 
the  abdominal  wall  (fig.  133)  is  now  to  be  freed  from  fascia  on  oblique 
both  sides  of  the  body.  muacie. 

It  is  not  advisable  to  begin  cleaning  tliis  muscle  in  front,  because  Precautions, 
there  it  has  a  thin  aponeurosis,  which  is  taken  away  too  readily 
with  the  fat  Beginning  the  dissection  at  the  posterior  part,  the 
student  is  to  carry  the  knife  obliquely  upwards  and  downwards  in 
the  direction  of  the  fibres.  The  thin  aponeurosis  before  referred 
to  is  in  front  of  a  line  extended  upwards  from  the  anterior  part  of 
the  iliac  crest ;  and  as  the  dissector  approaches  that  spot,  he  must 
be  careful  not  to  injure  it,  more  particularly  at  the  upper  part, 
where  it  lies  on  the  margin  of  the  ribs,  and  is  veiy  indistinct. 

On  the  right  side  the  external  abdominal  ring,  c,  may  be  defined,  To  define 
to  show  the  cord  passing  tlirough  it ;  and  on  the  left  side  a  tliin  ring^"""* 
fascia  (intercolumnar),  which  is  connected  with  the  margin  of  that 
opening,  is  to  be  preserved.    Lastly  the  free  border  of  the  external 
oblique  should  be  made  evident  between  the  last  rib  and  the  iliac 
crest. 

Muscles  of  the  abdominal  wall.  On  the  side  of  the  abdomen  on  the  side 
are  tlu^e  large  flat  muscles,  which  are  named  from  their  position  SJiSScleg; 
to  one  another,  and  from  the  direction  of  their  fibres.    The  most 
superficial  muscle  is  the  external  oblique ;  the  underlying  one,  the 
internal  oblique ;  and  the  deepest,  the  transversalis. 

Along  the  middle  line  are  placed  other  muscles  wliich  have  a  ver-  whose  apo- 
tiical  direction.    In  front  lie  the  rectus  and  pyramidalis,  and  behind  incase  thx«e 
is  the  quadratus  lumborum :  these  are  encased  by  sheatlis  derived  vertical 
from  the  aponeuroses  of  the  lateral  muscles. 

The  EXTERNAL  OBLIQUE  MUSCLE  (fig.  133,  ^)  is  fleshy  on  the  side,  ^™^ 
and  aponeurotic  on  the  fore  part  of  the  abdomen.    It  arises  by  muacie. 
fleshy  processes  from  the  eight  lower  ribs ;  the  fivo  highest  pieces  Origin  from 
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alternating  with  fliinilsr  parts  of  the  eerratOB  nugnas,  sod  tha 
loweat  three  with  digitationa  of  the  latucnmiu  dorai  miucle.  Vnm 
the  attacliment  to  the  ribs  the  fibres  are  directed  ow  the  tado  of 
the  abdomen  in  tlie  following  manner: — the  lower  ones  deMoend 
Ahnoat  verticallj  to  be  iatrUd  into  the  anterior  half  or  mors  of 
the  iliac  crest,  at  the  outer  margin:  and  the  upper  and  Biiddle 
fibres  are  continued  forwards  obliquely  to  the  aponemiMig  on  tiw 
front  of  the  belly. 

The  aponairotig  occopies  the  anterior  part  of  the  abdomen,  in 
front  of  a  line  from  the  eighth  rib  to  the  fore  part  of  the  criris 
ilii ;  and  it  is  rather  natrower  abont 
Fig.  133.*  the  centre,  than  either  above  or 

below.  Along  the  middle  line  tlii> 
expansion  ends  in  the  line*  alba 
— the  conunon  point  of  nnioa  of 
the  aponeuroees  of  opporite  aides. 
Above,  it  is  thin,  and  is  contumed 
on  tlie  thorax  to  the  pectoralia 
major  and  the  ribs.  Below,  its 
fibres  are  stronger  and  more  sep*- 
rate  than  above,  and  are  directed 
obliquely  downwards  and  inwards 


o  tlie  pelvi 


cof  t 


fixed  to  tlio  front  of  the  pub«s ; 
and  the  rest  are  collected  into  a 
film  band  b  (Poupart's  ligament) 
between  the  pubic  epine  and  the 
iliac  creet 

Gmneetioiu.  The  miwcle  ie  anb- 
cutaneoDS.  Its  posterior  bcwder  it 
unattached  between  tlie  last  rib 
and  the  iliac  crest,  but  is  overlaid 
commonly  by  the  edge  of  the 
latisBimua  dorai,  except  a  small 
port  below.  Appearing  throngh 
the  aponeurosis,  external  to  the 
linea  alba,  is  a  white  line,  the 
linea  seiiiilunaria,  marking  the  outer  edge  of  the  rectus  muscle  (fig. 
137);  and  crossing  between  the  two  are  three  or  four  wliitish  marks, 
tlie  lineie  transversie.  Numerous  small  apertures  in  the  tendon 
transmit  cutaneous  vesBela  and  nerves ;  and  near  the  pubes  is  the 
large  opening  of  the  external  abdominal  ring,  wliich  gives  passage 
to  the  cord  in  the  male,  and  the  round  ligament  in  the  female. 
1  Aelion.  Both  niiiscles  taking  tlieir  fixed  point  at  the  pelvis  will 
bend  the  tnuik  forwards  tm  in  stooping  ;  but  supposing  the  Spine 
1  fixed  tliey  will  draw  down  the  ribs.  If  they  act  from  the  thorax 
they  will  elevate  the  pelvis. 
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Should  one  muscle  contract  it  will  incline  the  trunk  or  the  pelvis  One  mnsda 
to  the  same  side,  according  as  the  upper  or  the  lower  attachment  *^^^ 
may  be  moveable :  and  it  will  turn  the  thorax  to  the  opposite 
side. 

Parts  of  the  aponeunms.  Besides  the  general  arrangement  of  the 
aponeurosis  over  the  front  of  the  abdomen,  the  student  is  to 
examine  more  minutely  the  linea  alba  in  the  middle  line ;  the 
external  abdominal  ring  with  the  fascia  prolonged  from  its  margin ; 
and  the  rounded  border  named  Pouparf  s  ligament. 

Linea  alba  (fig.   137).   This  white  band  on  the  front  of  the  in  the  linea 
abdomen  marks  the  place  of  meeting  of  the  aponeuroses  of  oppo-  SIJ^^mw 
«ite  sides.     It  extends  from  the  xiphoid   cartilage  to  the  pubes,  i^re  miltad : 
and  serves  as  a  ligament  between  the  chest  and  pelvis.    Its  breadth 
is  wider  above  than  below  ;  and  it  is  perforated  here  and  there  by 
«mall  apertures,  which  allow  pellets  of  fat  to  protrude  in  some 
bodies.    A  little  below  the  centre  is  the  umbilicus,  which  projects  in  ite  middle 
now  beyond  the  surface,  though  before  the  skin  was  removed,  a  *■'"■'»'«»'■• 
hollow  indicated  its  position. 

External  abdominal  ring  (fig.   133,  ^).  This  opening  is  situate  ^J[J*"^^ 
near  the  pubes  between  the  diverging  fibres  of  the  aponeurosis.    It  ring. 
is  somewhat  triangular  in  form,  with  the  base  at  the  crest  of  the  Form  and 
pubes,  and  tlie  apex  pointing  upwards  and  outwards.    The  long  «**"»**o°- 
aneasurement  of  the  aperture  is  about  an  inch,  and  the  transverse  ^"^ 
about  half  an  inch. 

Its  margins  are  named  pillars,  and  difEer  in  form  and  strength,  inner  ride 
The  inner  one,  thin  and  straight,  is  attached  below  to  the  front  of  ^^  P*^^* 
the  symphysis  pubis,  where  it  crosses  the  corresponding  piece  of 
the  opposite  side — that  of  the  right  muscle  being  superficial.    The 
outer  margin  is  the  strongest,  and  is  not  straight  like  the  inner,  but  Outer 
forms  a  kind  of  groove  for  the  support  of  the  spermatic  cord  :  this  °""*^  • 
anargin  is  continuous  with  Poupart's  ligament,  and  is  attached  below 
to  the  pubic  spine  or  tuberosity.   A  tliin  membrane  (intercolunmar)  AfkadApio- 
•covers  the  opening,  and  is  derived  from  some  fibres  on  the  surface  JSl^to.'^**"* 
of  the  aponeurosis. 

The  ring  gives  passage  in  the  male  to  the  spermatic  cord,  and  in  The  cord  in 
the  female  to  the  round  ligament ;  and  in  each  sex  the  transmitted       ^' 
part  lies  on  the  outer  pillar  as  it  passes  through,  and  obtains  a  ^^  hemi& 
covering  from  the  intercolunmar  fibres.    Through  this  aperture  the  Srough  it 
inguinal  hernia  protrudes  from  the  wall  of  the  abdomen. 

The  intercolunmar  fibres  form  a  layer  over  the  aponeurosis,  and  interrolum- 
bind  together  its  parallel  fibres,  so  as  to  construct  a  firm  membrane. 
Inferiorly,  where  they  are  strongest,  a  bundle  is  connected  with  the  attachment 
outer  third  of  Poupart's  ligament,  and  is  continued  back  to  the  ^* 

crista  ilii.    At  the  external  abdominal  ring  the  fibres  stretch  from 
side  to  side,  and,  becoming  stronger  and  aggregated  together,  close 
the  upper  part  of  that  opening  ;  and  as  they  are  prolonged  on  the  they  mo- 
cord  from  the  margin  of  the  ring,  they  give  rise  to  the  membrane  cdSnnar 
named  intercolunmar  fascia.    On  the  left  side,  where  the  fascia  is  fi»c**- 
entire,  this  thin  covering  will  bo  manifest  on  the  smface  of  the 
cord,  or  on  the  round  ligament  in  the  female. 
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To  tee  Dissection,  To  see  the  attachments  and  connections  of  Ponpaif  8> 

pSup2r?a  ligament,  it  will  be  necessary  to  reflect,  on  both  sides  of  the  body,. 
Uc^ent.  the  lower  part  of  the  aponeurosis  towards  the  thigh,  as  in  fig.  12^. 
For  this  purpose  an  incision  is  to  be  carried  through  the  aponeu- 
rosis from  the  front  of  the  iliac  crest  to  about  three  inches  from  the 
Throw  down  linea  alba ;  and  the  tendon  is  to  be  detached  from  the  subjacent 
parts  with  the  handle  of  the  scalpel.  When  the  aponeurosis  cannot 
be  separated  farther  from  the  tendons  beneath,  near  the  linea  alba^ 
it  is  to  be  cut  in  the  direction  of  a  vertical  line  to  the  symphysis 
pubis. 

After  the  triangular  piece  of  the  aponeurosis  has  been  thrown 
towards  the  thigh,  the  spermatic  cord  is  to  be  dislodged  frt>m  the 
surface  of  Poupart's  ligament,  to  see  the  insertion  of  t^  band  into 
the  pubes,  and  to  lay  bare  the  fibres  (triangular  ligament)  vriddi 
ascend  therefrom  to  the  linea  alba. 
— 4^.--  Pauparfs  ligament  (fig.  134,  ^)  is  the  lower  border  of  the  aponen- 
ligament :  ^^^  ^f  ^^^  external  oblique,  which  intervenes  between  the  front 
of  the  crista  ilii  and  the  pubes.  Externally  it  is  round  and  cord- 
like, and  is  attached  to  the  anterior  superior  iliac  spine.  Internally 
menL*^***^*  it  widens  as  it  approaches  the  pubes  (fig.  133,  ^),  and  is  inserted 
forms  ^^^  *^®  pubic  spine  and  the  pectineal  line  of  the  hip-bone  for 

Oimbemat'8  about  three  quarters  of  an  inch,  forming  a  triangular-looking  piece 
**"'*"        with    its   base    directed    outwards,    wliich    is   named    GimberruWs 
ligament. 

Poupart*8  ligament  is  not  straight  between  its  outer  and  inner 
attachments,  but  is  curved  downwards  to  the  thigh  ;  and  it  retains 
this  position  as  long  as  the  fascia  lata  remains  micut.  Its  outer 
half  is  oblique,  and  is  firmly  united  with  the  subjacent  iliac  fascia : 
along  the  line  of  union  of  the  two,  the  other  lateral  muscles  of  the 
abdominal  wall  are  attached.  Its  inner  half  is  placed  over  the 
vessels  passing  from  the  abdomen  to  the  thigh. 

Trianguhr  ligament.  From  the  insertion  of  Gimbemat's  ligament 
into  tlie  pectineal  line,  some  fibres  are  directed  upwards  and  inwards 
to  the  linea  alba,  where  they  blend  with  the  other  tendons.  As  the 
fibres  ascend,  they  diverge  and  form  a  thin  band,  to  which  the 
above  name  has  been  given. 

Dissection.  The  upper  part  of  the  external  oblique  is  now  to  be 
taken  away,  on  both  sides  of  the  body,  to  see  the  parts  underneath. 
Tlie  muscle  may  be  detached  by  carrying  the  scalpel  through  the 
digitations  on  the  ribs  back  to  the  free  border,  and  then  through  the 
insertion  into  the  crista  ilii.  It  may  be  thrown  forwards  as  far  as 
practicable,  after  the  nerves  crossing  the  iliac  crest  are  dissected 
out ;  but  in  raising  it  care  must  be  taken  not  to  detach  the  rectus 
muscle  from  the  ribs  above,  nor  to  cut  through  the  tendon  of  the 
internal  oblique  at  the  upper  part.  By  the  removal  of  the  fatty 
tissue  the  underlying  internal  oblique  muscle,  with  some  nerves  on 
its  surface  below,  will  be  prepared. 

At  the  lower  border  of  the  internal  oblique  the  cremaster  muscle 
on  the  cord  is  to  be  defined  (fig.  135) :  it  is  about  as  wide  as  tho 
little  finger,  and  consists  of  fleshy  loops  which  issue  tlu-ough  tlie 
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■external  abdominal  ring.    Ita  inner  attachment  is  tentUnous,  and  ia 
eaeily  taken  away. 

Parts  cocered  bi/  external  oblique  (fig.  134),    Beneath  the  eitemal,  pott 
is  tlie  internal  oblique  muscle,  .with  tlie  riba  and  tJie  intercostal  J^JJJ!^'" 
muscles.    At  the  lower  part  of  tlie  abdomen  the  muscle  conceals  abUqnc. 
the  spermatic  cord,  and  the  branches  of  the  lumbar  plexus  in  the 
.abdominal  wall. 

The  INTERNAL  ODLiorE  MDSCLE  (fig.  134,  *)  is  fleshy  below  and  int«raiil 
■aponeurotic  above,  just  tlie  reverse  o£  the  preceding  ;  and  ita  fibres  ^^^ 
(except  the   lowest)  ascend 


Fig.  134.  • 


a  those  of  the  external 
oblique.  The  muscle  arim 
along  the  outer  half  of  Pou- 
part's  ligament ;  along  the 
4mterior  two  thirds  of  the 
crest  of  tlie  liip  bone ;  and 
from  the  tendon  of  the  trona- 
versalis  muacle,  c,  (fascia 
lumborum)  in  the  interval 
between  that  bone  and  the 
last  rib.  The  fibres  diverge 
on  the  abdomen  to  their  des 
tination ; — Tlie  upper  are 
flealiy  and  ascend  to  he  in- 
■terUd  into  the  cartilages  of 
the  lower  tliree  ribs,  where 
they  join  tlie  internal  inter- 
«08ta]  muscles  of  the  lowest 
two  spaces.  The  remaining 
fibres  pass  obliquely  to  the 
AponeurofliB. 

The  aponturotu  covers  the 
fore   part  of    the    abdomen 
from  tlie  pelvis  to  the  chest, 
and  blends  with  its  fellow  along  the  middle  line.    For  the  most  dividn  v> 
part  it  incases  the  rectus ;  but  midway  between  the  umbiliciu  and  [^™, 
the  pubes  it  is  undivided,  and  lies  in  front  of  that  muscle.   Superiorly  gft^^^n^^^ 
it  is  attached  to  the  thorax  after  the  following  manner : — The  stratum  to  ohHt, 
superficial  to  tlie  rectus  is  fixed  to  the  ninth  rib,  and  blends  with 
the  aponenrosis  of  the  external  oblique ;  and  the  stratum  beneath 
the  muscle  joins  tlic  cartilages  of  the  eiglith  and  seventh  ribs,  and 
the  ensiform  cartilage.    Inferiorly  its  fibres  become  more  distinct  ud  Uis 
and  separate,  and  are  inserted  into  the  front  of  the  pubes,  andi*"*^- 
into  the  pectineal  line  for  half  on  inch  behind  the  attachment  of 
<jimbemat's  ligament. 

Comtelima.    The  internal  is  covered  by  tlie  external  oblique  i^rt*  in 
mnscle.     It  is  attached  on  all  rides,  except  between  Poupart's  ^JStaijJ^"'* 

*  Intanul  oblique  Doscle  of  the  abdomiiial  wall.     «.  Interns]  oblique. 

a.  lAljirimm  tloni,  cat     c  Fart  of  tbs  hinder  tendon  of  llie  tranirernlii 
miude.     M.  Fonpart'i  liguneut.     i.  Bitenial  :  f.  Internal  intercCBl4ll. 


-  DISSBCnON   OF  THE  ABDOHEN. 

ligament  and  the  paben  where  it  archce  over  the  cord,  and  has  the 

cremastcr  muscle  contignonB  to  it.   The  parts  covered  by  the  intonal 

oblique  cannot  be  seen  till  the  mnscle  ie  reflected. 
1      Aetiim.  Both  mnacles  will  depress  the  ribs ;  and  will  aanst  in 

forcing  back  the  viscera  of  the  belly,  which  have  been  earned  down 

by  the  descent  of  the  diaphragm. 
One  muscle  may  incline  the  body  laterally ;  and  contracting  with 

the  external  oblique  of  tlte  other  side  (tlie  fibres  of  the  two  having 

the  same  direction)  it  will  rotate  the  tnmk  to  the  same  dde. 
The  CREMASTER  MUSCLE  (fig.   135,  °)  is  a  fascicnlua  of  fibres, 

which  lice  along  the  lower  border  of  the  internal  obliqne  mnselep 
and  ia  named  from  suspend- 
Fig.  18B.»  ing  the  testicle.    The  mosclo 

has  attachments,  at  the  inner 
and  onter  sides,  similar  to 
those  of  the  internal  oblique. 
Externally  it  ia  fleshy,  and 
aritet  from  Ponpart's  liga- 
ment below,  and  in  part 
beneath  the  internal  obliqne, 
with  wliich  some  of  the  fibtea. 
are  connected.  Internally  it 
in  small,  and  is  inatrted  by 
tendon  into  the  front  of  the 
pubca,  joining  the  tendon  of 
the  intemnl  oblique. 

Between  the  two  points 
of  attachment  the  fibres  de- 
scend on  the  front  and  sides 
of  the  cord,  fotming  loops; 
witli  tlie  convexity  down- 
wards, which  reach  to  and 
over  the  testis.  The  bundles 
of  fibres  arc  united  by  areolar 
tissue  so  as  to  give  rise  to 
a  covering  on  the  &ont  of 
the  cord,  which  in  hernia  is- 
named  the  faecia  cremtute- 

riea.   Occasionally  the  fibres  may  be  behind  as  well  as  on  the  sideft 

and  front  of  the  cord. 
^"^  Actioa.  It  elevates  the  testicle  towards  the  abdomen  under  the 

influence  of  the  will ;  but  it  may  he  excited  to  contract  involuntarily 

by  cold,  fear,  &c. 
'"tJa™^"      Oiteeetion.  On  the  left  side  of  the  body  the  student  is  not  to- 
puU.  make   any  further  dissection   of  the   abdominal  wall ;  and   the 

layers  that  have  been  reflected  in  the  groin  should  be  replaced^ 

*  Tien  of  tlie  tower  part  of  Ui«  intenul  oblique  wltli  the  cremuter  maade 
and  tlie  teaticls.  i.  Bxlemal  abliqne,  roflected.  a.  Intenui]  obliqne.  c. 
Beetn>  abdomiiui,     n.  Cremaater,  with  its  loops  over  the  epermatic  cord  and 
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nntil  the  CTMnination  of  those  parts  in  connecUon  with  hernia  is 
resnmed. 

On  ttie  right  side  the  dissection  is  to  be  carried  deeper  by  the  On  iigbt 
removal  of  the  internal  oblique  and  the  oremaster.    The  last  muscle  "'^  ""°^ 
maj  be  reflected  from  the  cord  by  means  of  a  longitudinal  inddon. 

To  raise  the  internal  oblique,  it  will  be  Deceasary  to  cut  it  through  "'^  lulenutt 
firstly  near  the  ribs ;  secondly  near  the  crest  of  the  hip  bone  and  "    '*"'' 
Poupart's  ligament ;  and  lastly  at  the  hmder  part,  so  as  to  connect 
the  two  first  incisions.     Its 

depth  will  be  indicated  by  Fig.  13S.' 

a  fatty  layer  between  it 
and  the  transversalis.  In 
raising  the  muscle  towards 
the  edge  of  the  rectus,  let 
the  student  aepamte  with 
great  care  the  lower  fibres 
&om  those  of  the  transver- 
salis, witli  which  tliey  are 
often  conjoined ;  and  dis- 
aect  out,  between  the  two,  the 
intercostal  nerves  and  arte- 
ries, and  the  two  branches 
of  the  lumbar  plexus  (iho- 
hypogastric  and  ilio-ingui- 
nal)  near  the  front  of  the 
crest  of  the  hip  hone  :  the 
offsets  of  the  intercostals 
entering  the  muscle  must 
be  cnt. 

Porta  toeertd  hy  the  ob- 
lique (&g.  136).  The  internal 
oblique  conceals  the  trans- 
versalis muscle,  and  the 
vessels  and  nerves  between 

the  two.  Near  Poupart's  ligament  it  lies  on  the  spermatic  cord  and 
the  fascia  transversalis.  Hie  rectus  muscle  is  concealed  below  by 
the  aponenroaia. 

llie  TRANSVERSA  LIS  XTBCLE  (fig.  136,  ^)  fomiB  the  third  stratum  Tmui-em- 
in  the  wall  of  the  abdomen,  and  differs  from  tlie  two  oblique  in  "*  "™^«- 
having  a  posterior  as  well  as  an  anterior  aponeurosia.    Like  the 
former  muscle  it  is  attached  on  all  sides,  except  where  the  apermatic 
cord  lies.     At  the  pch'is  it  ar!ee»  along  the  outer  third  of  Poupart's  Origin  tram 
ligament,  and  the  anterior  two  thirds  of  the  iliac  crest.    At  the  loTj/tiv^' 
chest  it  takes  origin  from  the  lower  six  ribs,  viz.  hy  tendon  from 
the  lowest  two,  and  by  fleshy  processes  from  the  under  surface  of 

*  Dineetion  of  the  third  lateral  miucla  in  the  wall  of  ths  beOj,  with  lbs 
vHselt  and  nerrei  on  it.  a.  Tnniiennlii  muscle,  with  b,  il>  anterior,  and  o. 
Ha  posterior  tendon  (bscin  lnmbomm).  d.  Fonpart's  ligament.  1.  ImA 
dcisal  nerve  with  its  oecompoDjiDg  orteir.  3.  liio-hTpogutric  nerre  wiUi 
it!  artery,    irt  Intercottal  nerrea  and  atteiiei. 
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the  cartilages  of  the  four  next  above.  And  between  the  cheet  and 
the  pelvis  it  is  connected  with  the  lumbar  vertebras  by  means  of 
the  posterior  aponeurosis  or  tlie  fascia  lumbonun.  All  the  fibres 
are  directed  to  the  aponeurosis  in  front. 

Its  anterior  aponeurosis  is  Mridest  below,  as  in  the  most  external 

JSrfLS****  muscle.  Internally  it  is  continued  to  the  linea  alba,  passing  beneath 
the  rectus  as  low  as  midway  between  the  umbilicus  and  the  pubes, 

riOTiy^  **^®"  but  in  front  of  the  muscle  below  that  spot.  Its  attachment  below 
to  the  pelvis  is  nearly  the  same  as  the  internal  oblique  ;  for  it  is 
fixed  to  the  front  of  the  pubes,  and  to  the  pectineal  line  for  about 

Fibres  to  an  inch,  but  beneath  the  oblique  muscle  :  some  of  the  fibres  are 
spent  on  the  transversalis  fascia,  and  are  connected  with  a  thickened 
band  of  that  fascia  beneath  Poupart's  ligament,  which  is  called  the 
deep  crural  arch. 

Action,  The  chief  use  of  the  muscle  will  be  applied  to  diminishing 
the  size  of  the  abdominal  cavity,  and  compressing  the  viscera ;  but 

with  others,  it  will  assist  the  internal  oblique  in  replacing  the  viscera  pushed 
down  in  inspiration. 

Qn^oined  tendon.  The  aponeuroses  of  the  internal  oblique  and 
transversalis  muscles  are  united  more  or  less  near  their  attachment 
to  the  pubes,  and  give  rise  to  the  conjoined  tendon.  The  aponeu- 
rosis of  the  oblique  muscle  extends  about  half  an  inch  along  the 
pectineal  line ;  whilst  that  of  the  transversalis  reaches  an  inch 
along  the  bony  ridge,  and  forms  the  greater  part  of  the  conjoined 
tendon. 
The  posterior  aponeurosis  of  the  transversalis,  or  the  fascia  lum- 
'  borum,  c,  is  described  in  the  dissection  of  the  Back,  p.  385. 

Connections      Connections.  Superficial  to  the  transversalis  are  the  two  muscles 

«aiSmuscie  ^^^^re  examined ;  and  beneath  it  is  the  thin  fascia  transversalis. 
Its  fleshy  attachments  to  the  ribs  digitate  with  like  processes  of  the 
diaphragm.  Hie  lower  border  is  fleshy  in  the  outer,  but  tendinous 
in  the  inner  half,  and  is  arched  above  the  internal  abdominal  ring. 

Expose  Dissection,   To  remove  the   aponeurotic   layer  from  the  rectus 

jSnrwiiiSSs.  °^"8cle  of  the  right  side,  make  a  longitudinal  incision  through  the 
tendinous  sheath,  and  turn  it  to  each  side.  As  the  fascia  is  reflected, 
its  union  with  tliree  or  more  tendinous  bands  across  the  rectus  will 
have  to  be  cut  through  ;  and  near  the  pubes  a  small  muscle,  the 
pyramid alis,  will  be  exposed.  Tlie  dissector  should  leave  the  nerves 
entering  tlie  outer  border  of  the  rectus. 

On  the  left  side  of  the  body  the  rectus  should  not  be  laid  bare 
below  the  umbilicus,  for  the  sake  of  the  hernia  to  be  seen  on  this 
side. 

The  RECTUS  MUSCLE  (fig.  137,  ^)  extends  along  the  front  of  the 
abdomen  from  the  pelvis  to  the  chest.  It  is  narrowest  inferiorly, 
and  is  attached  to  the  pubes  by  two  tendinous  processes  ;^-K>ne, 
internal  and  the  smaller,  arises  from  the  front  of  the  s^^mphysisy 
where  it  joins  the  muscle  of  the  opposite  side ;  and  the  external 
process  is  attached  to  the  pubic  crest.  Becoming  wider  towards  the 
thorax,  the  rectus  is  inserted  by  three  large  fleshy  processes  into  the 
ensiform  cartilage,  and  the  cartilages  of  the  last  three  true  ribs. 
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SHEATn   OF   BECTU8   UDBCLB. 

The  muacla  ia  contained  in  an  aponeurotic  sheath,  except  above  Hu< 
and  helow  ;  and  its  fibres  are  interrupted  at  intervals  by  irregular 
tendinoQS  lines, — the  inscriptiones  tendinee. 

Aclion.  It  will  draw  down  the  thorax  and  the  ribs,  or  raise  the  ^"^ 
pelvis,  according  as  its  fixed  point  may  be  above  or  below.   Besides  ^^^^ 
imparting  movement  to  the  trunk,  it  will  diminish  the  cavity  of  the 
thorax,  and  compress  the  viscera. 

Sheath  of  the  ra:ius,v.  This  sheath  is  derived  from  the  splitting  iti*b 
of  the  aponeurosia  of  the  internal  oblique  at  the  enter  edge  of  the 
muscle.    One  piece  passes  Iu>wl 

before     and     the    other  Fig.  I37.* 

under  the  rectus  ;  and 
the  two  unite  at  the  inner 
border  so  as  to  enclose  it 
in  a  sbeath.  Inseparably 
blended  with  the  stratum 
in  front  of  the  Pectus  is 
the  aponeurosis  of  the 
external  oblique  ;  and 
joined  in  a  similar  man- 
ner with  that  behind,  is 
the  aponeurosis  of  the 
transversalis. 

The  sheath  is  deficient 
behind,  both  at  the  upper, 
and  tower  part  of  tlio 
muscle.  Above,  the 
muscle  rests  on  the  ribs, 
without  the  intervention 
of  the  sheath  which  is 
fixed  to  the  margin  of 
the  thorax.  Below,  mid' 
way  between  the  umbi- 
licus and  tlie  pubes,  the 
internal  oblique  ceases 
to  split,  and  passes  alto- 
gether in    front   of   the 

rectus,  with  the  other  aponeuroses ;  at  the  spot  where  the  sheath 
is  wanting  inferiorly  the  muscle  is  in  contact  with  tlio  fascia 
transversalis,  and  a  white  semilunar  line  (the  fold  of  Douglas) 
may  be  sometimes  seen,  when  the  outer  edge  is  raised,  marking  the 
ceseation. 

The  linetE  Iraiitotrta)  (fig.  137),  on  the  surface  of  the  abdomen,  Jjl^ 
are  caused  by  tendinous  intersections  of  the  rectus.    They  are  m  thi»  or 
usually  three  in  number,  and  have  the  following  position  :  one  is  ""™- 
opposite  tlie  umbilicus,  another  at  the  ensiform  cartilage,  and  the  BtttuHon. 

*  Rectus  mnBcle  of  the  abdomen,  dinected  on  the  right  wde,  and  in  iti 
sheath  on  the  left.  CIdbo  to  the  pelvi*  is  the  pjramidalu  exposed,  a. 
Bectna.      b.  Int«niiLl  oblique,      c.    Foupart'i  ligament,      v.  Sheath  of  the 
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third  midway  between  the  two.  If  there  is  a  fourth  it  will  be 
placed  below  the  umbilicus.  These  markings  seldom  extend  the 
whole  depth  or  breadth  of  the  muscular  fibres,  more  particularly 
above  and  below. 

Linea  semilunaris  (fig.  137).  This  line  corresponds  with  the 
outer  edge  of  the  rectus,  and  reaches  from  the  eighth  rib  to  the 
pubic  spine  of  the  hip-bone  :  it  marks  the  line  of  division  of  the 
aponeurosis  of  the  internal  oblique  muscle. 

The  PYRAMIDALIS  MUSCLE  (fig.  137)  is  triangular  in  form,  and  is 
placed  in  front  of  the  rectus  near  the  pelvis.  The  muscle  arises  by 
its  base  from  the  front  of  the  pubes,  and  is  inserted  into  the  linea 
alba  about  midway  between  the  umbilicus  and  tlie  pelvis.  TWs 
small  muscle  is  often  absent. 

4-ction,  The  muscle  renders  tight  the  linea  alba ;  and  when  large 
it  may  assist  the  rectus  slightly  in  compressing  the  viscera. 

Nerves  of  the  abdominal  wall  (fig.  136).  Between  the  internal 
oblique  and  transversalis  muscles  are  situate  the  intercostal  nerves ; 
and  near  the  pelvis  are  two  branches  of  the  lumbar  plexus.  Some 
arteries  accompany  the  nerves,  but  they  will  be  referred  to  with 
the  vessels  of  the  abdominal  Vail. 

The  lower  six  intercostal  nerves  (fig.  13G  f  f  f),  enter  the  wall  of 
the  abdomen  from  the  intercostal  spaces.  Placed  between  the  two 
deepest  lateral  muscles,  the  nerves  are  directed  forwards  to  the 
edge  of  the  rectus,  and  through  this  muscle  to  the  surface  of  the 
abdomen  near  the  middle  line.  About  midway  between  the  spine 
and  the  linea  alba,  the  nerves  furnish  cutaneous  branches  to  the 
side  of  the  abdomen  (lateral  cutaneous,  p.  438)  ;  and  whilst  between 
the  abdominal  muscles  they  supply  muscular  branches,  and  ofEsets 
of  communication  with  one  another.  A  greater  part  of  the  lower 
than  of  the  upper  nerves  is  visible,  owing  to  the  shortness  of  the 
last  intercostal  spaces. 

The  last  dorsal  nerve  (})  is  placed  below  tlie  twelfth  rib,  and 
therefore  not  in  an  intercostal  space,  but  it  has  connections  and  a 
distribution  hke  the  preceding.  As  it  extends  forwards  to  the 
rectus  it  commimicates  sometimes  with  the  ilio-hypogastric  nerve. 
Its  lateral  cutxmeous  branch  perforates  the  two  oblique  muscles 
(p.  439). 

Two  branches  of  the  lumbar  plexus^  viz.,  ilio-hypogastric  and  ilio- 
inguinal, are  contained  for  a  certain  distance  between  the  muscles 
of  the  wall  of  the  abdomen,  as  they  course  forwards  to  the  surface 
of  the  body. 

■  The  ilio-hypogastric  nerve  (^)  perforates  the  back  of  the  trans- 
versalis muscle  near  the  iliac  crest,  and  gives  off  the  iliac  branch. 
The  nerve  is  then  directed  forwards  above  the  hip  bone,  and  is 
connected  with  its  companion  (ilio-inguinal).  Perforating  the 
fleshy  part  of  the  internal  oblique  near  the  front  of  the  iliac  crest, 
and  the  aponeurosis  of  the  external  oblique  near  the  linea  alba,  the 
nerve  becomes  cutaneous  (p.  439). 

Its  iliac  branch  pierces  both  oblique  muscles  close  to  the  crista 
ilii,  to  reach  the  gluteal  region. 
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The  iUo-inguinal  nerve  perforates  tlie  transversalis  muscle  near  itto-ingoinal 
the  front  of  the  iliac  crest.    It  pierces   afterwards  the  internal  ^SSrh 
ohlique,  and  reaches  the  surface  of  the  thigh  through  the. external  ring, 
abdominal  ring  (p.  439)  :  it  furnishes  ofbets  to  the  internal  oblique, 
the  cremaster,  and  the  pyramidalis. 

Dissection,  For  the  purpose  of  seeing  the  transversalis  fascia,  it  Diraection 
will  be  necessary  to  raise,  on  the  right  side,  the  lower  part  of  the  »i£^SiSL  ^^"^ 
tranversalis  muscle  by  t>vo  incisions  ;— one  of  these  is  to  be  carried 
through  the  fibres  attached  to  Poupart's  ligament ;  the  other,  across 
the  muscle  from  the  front  of  the  hip  bone  to  the  margin  of  the 
rectus.  With  a  little  care  the  muscle  may  be  separated  easily  from 
the  thin  fascia  beneath. 

The  fascia  transversalis  (fig.  138,  ®)  is  a  thin  fibrous  layer  be-  Fasciatruu. 
tween  the  transversalis  muscle  and  the  peritoneum.     In  the  groin  ^^"'^ 
or  inguinal  region,  where  it  is  unsupported  by  muscles,  the  fascia  i«  beat 
is  considerably  stronger  than  elsewhere,  and  is  joined  by  fibres  of  S^^i^ 
the  aponeurosis  of  the  transversalis  muscle ;  but  farther  from  the 
pelvis  it  gradually  decreases  in  strength,  until  at  the  thorax  it 
becomes  very  thin. 

In  the  part  of  the  fascia  now  Idd  bare,  is  the  internal  abdominal  internal 
ring,  which  gives  passage  to  the  spermatic  cord,  or  the  round  liga-  ring*™ 
ment,  according  to  the  sex ;  this  opening  resembles  the  finger  of  a 
glove  in  being  visible  internally,  but  indistinguishable  externally  -^ 

in  consequence  of  a  prolongation  from  the  margin.    On  the  inner 
side  of  the  ring  the  fascia  is  thinner  than  on  the  outer,  and  is  there  '  ^^s 

fixed  into  the  pubes  and  the  pectineal  line  of  the  hip  bone,  behind  4.-* 

the  conjoined  tendon  with  which  it  is  united. 

At  Poupart's  ligament  the  fascia  is  joined  to  the  posterior  margin  is  partly 
of  that  band  along  the  outer  half  ;  but  along  the  inner  half  it  is  ^^S^ri?8 
directed  down  to  the  thigh,  in  front  of  the  blood-vessels,  to  form  ligament 
the  anterior  part  of  a  loose  sheath  (crural)  around  them. 

Internal  abdominal  ring  (fig.  138).  This  opening  is  situate  mid-  Situation  of 
way  between  the  symphysis  pubis  and  the  anterior  superior  iliac  ring, 
•spine,  and  half  an  inch  above  Poupart's  ligament.    From  its  margin 
-a  thin  tubular  prolongation  of  the  fascia  is  continued  around  the 
■cord,  as  before  said. 

Dissection,  The  tubiform  prolongation  on  the  cord  may  be  traced  Dissection 
by  cutting  the  fascia  transversalis  horizontally  above  the  opening  ^t)oe8son 
of  the  ring,  and  then  longitudinally  over  the  cord.    With  the  handle  cord, 
of  the  scalpel  the  thin  membrane  may  be  reflected  to  each  side,  so 
as  to  lay  bare  the  subperitoneal  fat. 

The  subperitoneal  fat  forms  a  layer  between  the  fascia  trans-  SnbperU 
versalis  and  the  peritoneum.    Its  thickness  varies  much  in  different  the  groln^ 
bodies,  but  is  greater  at  the  lower  part  of  the  abdomen  than  higher 
up.    This  structure  will  be  more  specially  examined  in  the  dissection 
of  the  wall  of  the  abdomen  from  the  inside. 

Dissection,  After  the  subperitoneal  fat  has  been  seen,  let  it  be  Tiace  re- 
reflected  to  look  for  the  remains  of  a  piece  of  peritoneum  along  peritoneum, 
the  cord,  in  the  form  of  a  fibrous  thread. 

The  peritoneum,  or  the  serous  sac  of  the  abdominal  cavity,  projects  Peritoneum 

O  G  2  ofthegroltt 
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forwards  slightly  opposite  the  abdominal  ring.  Connected  with  it 
at  tliat  spot  is  a  fibrous  thread  (the  remains  of  a  prolongation  to 
the  testis  in  tlie  fetus)  which  extends  a  certain  distance  along  the 
front  of  the  cord.  It  is  generally  impervious,  and  can  be  followed 
only  a  very  short  way,  but  it  may  be  sometimes  traced  as  a  fine 
band  to  the  tunica  vaginalis  of  the  testis. 

In  some  bodies  the  process  may  be  partly  open,  being  sacculated 
at  intervals ;  or  it  may  form  occasionally  a  single  large  bag  in  front 
of  the  cord.  Lastly,  as  a  rare  state,  the  tube  of  peritoneum  accom- 
panying the  testis  in  its  passage  in  the  fetus  may  be  unclosed,  so 
that  a  coil  of  intestine  could  descend  in  it  from  the  abdomen. 

In  the  female  the  fetal  tube  of  peritoneum  remains  sometimes 
pervious  for  a  short  distance  in  front  of  the  round  ligament ;  that 
unobliterated  passage  is  named  the  canal  of  Nuck, 

The  SPERMATIC  CORD  (fig.  138,  ^)  extends  from  the  internal  abdo- 
minal  ring  to  the  testis,  and  consists  mainly  of  the  vessels  and  the 
efferent  duct  of  the  gland,  united  together  by  coverings  from  the 
structures  by  or  through  which  they  pass. 

In  the  wall  of  the  abdomen  the  cord  lies  obliquely,  because  its 
aperture  of  entrance  amongst,  is  not  opposite  its  aperture  of  exit 
from  the  muscles;  but  escaped  from  the  abdomen,  it  descends 
almost  vertically  to  its  destination.  As  it  lies  in  this  oblique 
passage  named  the  inguinal  canal,  it  is  placed  (externally)  beneath 
the  internal  oblique,  and  rests  against  the  fascia  transversalis ;  but 
beyond  the  lower  border  of  the  oblique  muscle,  it  lies  on  the  upper 
surface  of  Poupart's  ligament,  with  the  aponeurosis  of  the  external 
oblique  between  it  and  the  surface  of  the  body,  and  the  conjoined 
tendon  behind  it. 

Its  several  coverings  are  derived  from  strata  in  the  wall  of 
the  abdomen.  Thus,  from  within  out  come,  the  subperitoneal  fat, 
the  tube  of  the  fascia  transversalis,  the  cremaster  muscle  continu- 
ous with  the  internal  oblique,  the  intercolumnar  fascia  from  the 
external  oblique  muscle,  and  lastly  the  superficial  fascia  and  the 
skin. 

The  round  ligament,  or  the  suspensory  cord  of  the  uterus,  occupies 
the  inguinal  canal  in  the  female,  and  ends  in  the  integuments  of 
the  groin.  Its  coverings  are  similar  to  those  of  the  spermatic  cord, 
except  it  wants  the  cremaster. 

Dissection.  The  constituents  of  the  cord  will  be  displayed  by 
cutting  through  longitudinally,  and  turning  aside  the  different  siu-- 
rounding  layers,  and  removing  the  areolar  tissue.  Tlie  dissector 
should  trace  branches  of  the  genito-crural  nerve  and  epigastric 
artery  into  the  cremasteric  covering.' 

Vessels  and  nerves  of  the  cord.  In  the  cord  are  collected  together 
the  spermatic  artery  and  vein  wliich  convey  the  blood  to,  and  take 
it  away  from  the  testis ;  the  nerves  and  IjTnphatics  of  the  testicle ; 
and  the  vas  deferens  or  the  efferent  duct. 

In  the  female  a  branch  from  the  ovarian  artery  enters  the  round 
ligament. 

The  vas  deferens  reaches  from  the  testicle  to  the  urethra,  and  is 
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placed  behind  the  other  vessels  of  the  cord ;  it  will  be  recognised 

by  its  resemblance  in  feel  to  a  piece  of  whipcord,  when  it  is  taken 

between  the  finger  and  the  thumb.     As  it  enters  the  abdomen  Situation 

through  the  opening  in  the  fascia  transversalis  (internal  ring),  it  and  course. 

Kes  on  the  inner  side  of  the  vessels  of  the  testicle ;  and  as  it  begins 

its  descent  to  the  pelvis,  it  winds  behind  the  epigastric  artery. 

Cremasteric  artery  and  nerve.  The  cremasteric  covering  of  'the  Artery  and 
^  •  1  rwrt  *      %    •      *   4»         nerve  of  tne 

cord  has  a  separate  artery  and  nerve.    The  artery  is  denved  from  ooyerinn  of 

the  epigastric,  and  is  distributed  to  the  coverings  of  the  cord.    The  ^^  ^^  • 
genitiU  branch  of  the  genito-crural  nerve  enters  the  cord  by  the  in- 
ternal abdominal  ring,  and  ends  in  the  cremaster  muscle. 

Cutaneous  vessels  and  nerves  are  supplied  to  the  teguments  of  ^^  c™**- 
the  cord  from  the  superficial  pudic  artery  and  the  ilio-inguinal 
nerve. 

Dissectimu  By  cutting  through  the  spermatic  cord  near  the  pubes,  Dtetection 
and  raising  it  towards  the  inner  abdominal  ring,  a  fibrous  band  below  ^ 

Poupart's  Hgament,  the  deep  crural  arch,  will  appear :  it  passes  in- 
wards to  the  pubes,  and  is  to  be  defined  with  some  care. 

The  remaining  vessels  of  the  abdominal  wall,  viz.,  the  epigastric  «»d  of  the 
and  circumflex  iliac,  and  the  ending  of  the  internal  mammary  the  wall  of 
artery,  are  to  be  next  dissected.     The  epigastric  and  mammary  »Women. 
arteries  will  be  observed  on  raising  the  outer  edge  of  the  rectus, 
one  above  and  the  other  below,  ramifying  in  the  muscle. 

The  epigastric,  with  its  earliest  branches,  may  be  traced  by 
removing  the  fascia  transversalis  from  it  near  Poupart's  ligament. 
The  circumflex  iliac  artery  lies  behind  the  outer  half  of  Poupart*s 
ligament,  and  should  be  pursued  along  the  iliac  crest  to  its  ending. 

Deep  crural  arch.  Below  the  level  of  Poupart's  ligament  is  a  thin  D«^  cnnl 
band  of  transverse  fibres  over  the  femoral  vessels,  which  has 
veceived  the  name  deep  crural  arch  from  its  position  and  resem- 
blance to  the  superficial  crural  arch,  (Poupart's  ligament).  This  Attadj- 
f  asdculus  of  fibres,  beginning  about  the  centre  of  the  ligament,  is 
prolonged  inwards  to  the  pubes,  where  it  is  widened,  and  is  inserted 
into  the  pectineal  line  at  the  deep  aspect  of  the  conjoined  tendon 
of  the  broad  muscles  of  the  abdomen.^  It  is  closely  connected 
A^'ith  the  front  of  the  crural  sheath. 

Vessels  in  the  Wall  of  the  Abdomen.    On  the  side  of  the  ^^^J" 
abdomen  are  the  intercostal  and  lumbar  arteries  with  the  inter-  ^,1^ 
costal  nerves.    In  the  sheath  of  the  rectus  lie  the  epigastric  and 
internal  mammary  vessels  ;  and  around  the  crest  of  the  hip-bone 
bends  the  circumflex  iliac  branch. 

The  intercostal  arteries  (fig.  136)  issue  between  the  false  ribe  Injcreostal 
(p.  362),  and  enter  the  abdominal  wall  between  the  transversalis 
and  internal  oblique  muscles  :  they  extend  forwards  with  the  nerves, 
supplying  the  contiguous  muscles,  and  some  end  in  the  teguments. 

*  Sometimes  this  structure  is  a  firm  distinct  band,  which  is  joined  by  some 
of  the  lower  fibres  of  the  aponeurosis  of  the  external  oblique.  At  other  times, 
and  this  is  the  most  common  arrangement,  it  is  only  a  thickening  of  the 
fascia  transyersalis  with  fibres  added  from  the  tendon  of  the  transyenalis 
muscle. 
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In  front  they  anastomose  with  the  internal  mammary  and  epigastric : 
behind  they  commnnicate  with  the  lumbar  arteries. 

The  lowest  artery  accompanies  the  last  intercostal  nerve  below 
the  last  rib,  and  is  distributed  with  the  nerve. 

The  internal  mommary  art/try.    The  abdominal  branch  of  this- 
vessel  (p.  253)  enten  the  wall  of  the  abdomen  beneath  the  carti- 
lage of  the  seventh  rib.    Descending  in  the  sheath  of  the  rectus, 
the  vessel  soon  enters  the  substance  of  the  muscle,  and  anastomoses^ 
in  it  with  the  epigastric  artery. 

The  epiga$iric  artery  (fig.  138,  a)  arises  from  the  external  iliac 
about  a  quarter  of  an  inch  above  Poupart's  ligament;  it  ascends^ 
in  the  sheath  of  the  rectus  and  divides  above  the  umbilicus  into 
branches  which  enter  that  muscle,  and  anastomose  with  the  internal 
mammary. 

As  the  artery  courses  to  the  rectus  it  passes  beneath  the  cord, 
and  on  the  inner  side  of  the  internal  abdominal  ring;  and  it  is 
directed  obliquely  inwards  across  the  lower  part  of  the  abdomen, 
so  as  to  form  the  outer  boundary  of  a  triangular  space  along  the 
edge  of  the  rectus.  It  lies  at  first  beneath  the  fascia  transversalis  -^ 
but  it  soon  perforates  that  fascia,  and  enters  the  sheath  of  the 
rectus  over  the  semilunar  border  at  the  posterior  aspect. 

The  branches  of  the  artery  are  numerous,  but  inconsiderable  in 
size : — 

a.  The  ;^hic  branch  is  a  small  transverse  artery,  which  runs 
behind  Poupart's  ligament  to  the  posterior  aspect  of  the  pubes,  and 
anastomoses  with  a  similar  branch  from  the  opposite  side.  Behind 
the  pubes  it  communicates  with  a  small  ofEset  from  the  obturator 
artery  (fig.  139,/) :  the  size  of  this  anastomosis  varies  much,  but 
its  situation  is  internal  to  the  crural  ring. 

h,  A  cremasteric  branch  is  furnished  to  the  muscular  covering  of 
the  cord. 

c.  Muscular  branches  are  given  from  the  outer  side  of  the  artery 
to  the  abdominal  wall,  which  anastomose  with  the  int^tx)8tal 
arteries  (p.  453),  and  others  enter  the  rectus.  Cutaneous  qffset» 
pierce  the  muscle,  and  ramify  in  the  integuments  with  the  anterior 
cutaneous  nerves. 

Two  epigastric  veins  lie  with  the  arter>' ;  they  join  finally  into 
one,  which  opens  into  the  external  iliac  vein. 

The  circumflex  iliac  artery  arises  from  the  outer  side  of  the 
external  iliac,  opposite  the  epigastric,  and  courses  around  the  iliao 
crest,  as  the  name  expresses.  Having  perforated  the  crural  sheath,. 
it  passes  beneath  the  transversalis  muscle  to  the  middle  of  the 
crest  of  the  hip-hone.  Here  it  pierces  the  transversalis,  and  is 
continued  backwards  between  this  and  the  internal  oblique,  to 
anastomose  with  the  ilio-lumbar  branch  of  the  internal  iliac  artery-. 
Its  ofEsets  are  muscular  and  anastomotic. 

Branches.  Near  the  front  of  the  iliac  crest  a  small  branch 
ascends  between  the  internal  oblique  and  transversalis  muscles, 
supplying  them,  and  anastomoses  witli  the  epigastric  and  inter- 
costal arteries. 
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As  the  vessel  extends  backwards  it  gives  lateral  ofiGsets,  which  a&d  anaiio^ 
supply  the  neighbouring  muscles,  and  communicate  on  the  one  side  "*^*^^* 
with  the  ilio-lumbar,  and  on  the  other  with  the  gluteal  artery. 

The  circumjiex  iliac  vein  is  formed  by  the  junction  of  two  col-  Circumflex 
lateral  branches,  and  crosses  the  external  iliac  artery  nearly  an  inch  ^^^ 
above  Poupart's  ligament,  to  open  into  the  external  iliac  vein. 


Section  II. 

HERNIA   OF   THE    ABDOMEN. 


The  lower  part  of  the  abdominal  wall,  which  has  been  reserved  ingninal 
on  the  left  side  of  the  body,  should  be  now  dissected  for  ingninal 
hernia. 

Dissection,  The  teguments  and  the  aponeurosis  of  the  external  The  diaeac- 
oblique  having  been  thrown  down  in  the  previous  examination  of  i^^)^ 
the  wall  of  the  abdomen,  the  necessary  dissection  of  the  inguinal 
region  will  be  completed  by  raising  the  internal  oblique  muscle  as 
in  Rg.  138. 

To  raise  the  oblique  muscle,  let  one  incision  be  made  across  the  Reflect 
fleshy  fibres  from  the  iliac  crest  towards  the  linea  alba  ;  and  after  ©^^ue. 
the  depth  of  the  muscle  has  been  ascertained  by  the  layer  of  areolar 
and  fatty  tissue  beneath  it,  let  the  lowest  fibres  be  carefully  cut 
through  at  their  attachment  to  Poupart*s  ligament.  By  raising  the 
muscle  cautiously,  the  student  will  be  able  to  separate  it  from  the 
subjacent  transversalis,  so  that  it  may  be  turned  upwards  on  the 
abdomen.  The  separation  of  the  two  muscles  just  mentioned  is 
sometimes  difficult  in  consequence  of  their  fibres  being  blended 
together,  but  a  branch  of  the  circumflex  iliac  artery  will  mark  their 
intermuscular  inte^^'al. 

The  cremaster  muscle  is  next  to  be  divided  along  the  cord,  and  Cut  the 
to  be  reflected  to  the  sides.    Let  the  dissector  then  clean  the  surface  ^^ 
of  the  transversalis  muscle,  without  displacing  its  lower  arched  P*"**!2Jl 
border ;  and  trace  with  care  the  conjoined  tendon  of  it  and  the 
internal  oblique  to  show  the  exact  extent  outwards.    The  fascia 
transversalis  and  the  spermatic   cord   should  be  likewise  nicely 
cleaned. 

Crossing  the  interval  apparent  below  the  border  of  the  trans-  ^^j^JlH? 
versalis  muscle,  are  the  epigastric  vessels,  which  lie  close  to  the  vessels, 
inner  side  of  the  internal  abdominal  opening,  but  beneath  the  fascii^ 
transversalis.    A  small  piece  of  the  fascia  may  be  cut  out  to  show' 
the  vessels. 

Inguinal  Hernu.    A  protrusion  of  intestine  through  the  lower  Sitaation  of 
part  of  the  abdominal  wall    near   Poupart's  ligament  (the  part  i^SSt 
answering  to  the  inguinal  region),  is  named  an  inguinal  hernia. 
The  escape  of  the  intestine  in  this  region  is  predisposed  to  by  the  Predis- 
deficiencies  in  the  muscular  strata,  by  the  passage  of  the  spermatic  52^,23^. 
cord  through  the  abdominal  parietes,  and  by  the  existence  of  foss® 
on  the  inner  surface  of  the  wall. 
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The  gut  in  leaving  the  abdomen  either  passes  through  the  internal 
abdominal  ring  with  tlie  cord,  or  is  projected  through  the  part  of 
the  abdominal  wall  between  the  epigastric  artery  and  the  edge  of 
the  rectus  muscle.  These  two  kinds  of  hernia  are  distinguished  by 
the  names  external  and  internal,  from  their  poation  to  the  epigastric 
artery ;  or  they  are  called  oblique  and  direct,  from  the  direction 
they  ti^e  through  the  abdominal  wall.  Thus,  the  hernia  protruding 
through  the  internal  abdominal  ring  with  the  cord  is  called  external 
from  being  outside  the  artery,  and  oblique  from  its  slanting  course ; 
whilst  the  hernia  between  the  edge  of  the  rectus  and  the  epigastric 
artery  is  named  internal  from  being  inside  the  artery,  and  direct 
from  its  straight  course. 

External  or  Oblique  Inguinal  Hernia  leaves  the  cavity  of  the 
abdomen  with  the  spermatic  cord,  and  traversing  the  inguinal  canal, 
makes  its  exit  from  that  passage  by  the  external  abdominal  ring. 

AneUomy  of  the  external  hernia.  To  acquire  a  knowledge  of  the 
anatomy  of  this  hernia  it  will  be  necessary  that  the  space  in  which 
it  lies  (inguinal  canal),  the  apertures  by  which  it  enters  and  leaves 
the  widl  of  the  abdomen  (abdominal  rings),  and  the  coverings  it 
receives  in  its  progress  to  the  surface  of  the  body,  should  be  studied. 

The  inguinal  canal  (fig.  138)  is  the  interval  between  the  flat 
muscles  of  the  abdominal  wall,  which  contains  the  spermatic  cord 
in  the  male,  and  the  round  ligament  in  the  female.  Its  direction  is 
oblique  downwards  and  inwards,  being  nearly  parallel  to,  but  above 
Poupart^s  ligament ;  and  its  length  is  about  one  inch  and  a  half. 
Superiorly  it  ceases  at  the  internal  abdominal  ring ;  and  inf  eriorly 
it  ends  at  the  external  abdominal  ring. 

Towards  the  surface  of  the  body  the  canal  is  bounded  by  the 
teguments,  and  the  two  oblique  muscles  in  this  way : — ^Tlie  skin 
with  the  subjacent  fatty  layer,  and  the  aponeurosis  of  the  external 
oblique,  A,  reach  the  whole  length  of  the  passage  ;  but  the  internal 
oblique,  B,  extends  only  along  its  outer  tliird  (half  an  inch). 

Towards  the  cavity  of  the  abdomen  the  wall  of  the  canal  is  con- 
structed by  the  conjoined  tendon  of  the  internal  oblique  and  trans- 
versalis,  and  by  the  deep  membranous  strata  in  the  wall  of  the 
abdomen  in  this  wise  : — ^The  conjoined  tendon,  H,  placed  in  frt>nt 
of  the  other  structures,  reaches  along  the  inner  two  thirds  of  the 
space  (about  an  inch) ;  and  beneath  or  behind  it  come  the  fascia 
transversalis,  G,  the  subperitoneal  fat,  and  the  peritoneum,  in  the 
order  mentioned,  which  are  continued  all  along  the  passage. 

Along  the  lower  part,  or  the  floor,  tlie  canal  is  limited  by  the 
union  of  tlie  fascia  transversalis  with  Poupart's  ligament,  and  by 
the  fibres  of  the  ligament  inserted  into  the  pectineal  line ;  whilst 
along  the  upper  part  its  extent  is  determined  only  by  the  apposition 
of  the  muscles. 

In  the  female,  the  canal  has  the  same  length  and  boundaries, 
though  it  is  usually  somewhat  smaller.  In  that  sex  it  lodges  the 
round  ligament. 

The  internal  abdominal  ring  (fig.  138)  is  an  aperture  in  the  fascia 
transversalis,  which  is  situate  midway  between  the  symphysis  pubis 
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and  the  iliac  crest,  and  half  an  iuch  above  Poupart's  ligament.  It 
is  oval  in  fonn,  the  extremities  of  the  oval  being  directed  upwards 
and  downwards,  and  measures  about  half  an  inch ;  the  fascia 
outer  and  lower  parts  is  stronger  than  at  the  opposite  sides. 

Arching  above  and  on  the  inner  side  of  the  aperture,  is  the  lower 
border  of  the  transrersalis  muscle,  D,  which  is  fleebj  in  the  outer, 
but  tendinous  in  the  inner  Iialf.  Below,  it  is  bounded  by  Poupart's 
ligament.     On  the  inner  ude  lie  the  epigastric  vessels  (a). 

This  opening  in  the  fascia  transversalia  is  the  inlet  to  the  inguinal 
«anal,  and  throngh  it  the  cord,  or  the  round  ligament,  passes  into 

Fig.  138.- 


iltiu|ja% 


bolmduy; 
putitnai- 


the  wall  of  the  abdomen.  The  external  hernia  enters  the  canal  at 
the  same  spot.  All  the  protruding  parts  receive  as  a  covering  the 
prolongation  from  the  margin  of  the  opening. 

The  trlemal  ahdominal  ring  (fig.  133,  *')  is  the  outlet  of  the  in-  ^3™!S»1 
gninal  canal,  and  through  it  the  spenuBtic  cord  reaches  the  surface  liogi 
of  the  body.     This   aperture  is  placed   in   the  aponeurosis  of  the  »lliutl<iii. 
external  oblique  muscle,  near  the  crest  of  the  puhce;  and  &om  the 

*  DiBCCtion  for  inguionl  bernia  llllastntioiia  o(  DinectioDB).  MvMda:  i. 
Bxtemal  obliqae  tendon,  iLrown  down.  a.  latenial  obliqae,  the  tower  part 
railed,  c.  Cmnaater  muscle  in  its  natnial  positioD.  n.  Tranarenalis  mmde 
with  a  free  btarder.  r.  Sperrnntic  cord.  a.  Faseift  transTetsalij.  B.  Con- 
jrioed  tendon.  ArCrriti :  a.  Epigastric  tcsbcU.  (.  Offset  of  tbe  circumflex 
^iac  to  nnuclei. 
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margin  a  prolongation  is  sent  on  the  parts  passing  through  it 
(p.  443). 

CouvBe  and  coverings  of  the  hernia,  A  piece  of  intestine  leaving 
the  abdomen  with  the  cord,  and  passing  through  the  inguinal  canal 
to  the  surface  of  the  body,  will  obtain  a  covering  from  ereiy 
stratom  in  the  lateral  part  of  the  wall  of  the  abdomen,  except  tnm 
the  transversalis  muscle. 

It  receives  its  investments  in  this  order: — ^As  the  inteetine  is 
thrust  outwards,  it  carries  before  it  first  the  peritoneum  and  the 
subperitoneal  fat,  and  enters  the  tube  of  the  faiBcia  transversalis,  F, 
(infundibulif orm  fascia)  around  the  cord.  Still  increasing  in  size  it 
is  forced  downwards  to  the  lower  border  of  the  internal  oblique 
muscle,  where  it  will  have  the  cremasteric  fascia,  c,  applied  to  it. 
The  intestine  b  next  directed  along  the  front  of  the  cord  to  the 
external  abdominal  ring,  and  in  passing  through  that  opening  re- 
ceives the  investment  of  the  intercolumnar  or  spermatic  fascia. 
Lastly,  as  the  hernia  descends  towards  the  scrotum,  it  has  the 
additional  coverings  of  the  superficial  fascia  and  the  skin. 

In  a  hernia  which  has  passed  the  external  abdominal  ring,  the 
coverings  from  without  inwards  are  the  following: — the  skin  and 
the  superficial  fascia,  the  spermatic  and  cremasteric  fasde,  the 
fascia  transversalis,  the  subperitoneal  fat,  and  the  peritoneum  or 
hernial  sac.  Two  of  the  coverings,  viz.,  the  peritoneal  and  sub- 
peritoneal, originate  as  the  gut  protrudes,  but  the  rest  are  ready 
formed  around  the  cord,  and  the  intestine  slips  inside  them.  The 
different  layers  become  much  thickened  in  a  hernia  that  has  existed 
for  some  time. 

Diagnosis,  If  the  hernia  is  small  and  is  confined  to  the  wall  of 
the  belly,  it  gives  rise  to  an  elongated  swelling  along  the  inguinal 
canal.  If  it  has  proceeded  farther,  and  entered  the  scrotiun,  it 
forms  a  fiask-shaped  tumour  with  the  large  end  below,  and  the 
narrow  neck  occupying  the  inguinal  passage. 

Whilst  efforts  are  being  made  to  force  back  a  piece  of  protruded 
intestine  during  life,  the  direction  of  the  canal,  and  the  situation 
of  the  internal  abdominal  ring,  should  be  borne  in  mind. 

Seat  of  stricture.  The  protruded  intestine  may  be  constricted  at 
the  internal  abdominal  ring ;  in  the  inguinal  canal  by  the  fleshy 
internal  oblique  muscle  ;  and  at  the  external  abdominal  ring. 

The  stricture  is  placed  usually  at  the  inner  abdominal  ring,  and 
may  be  produced  in  two  ways ; — either  by  a  constricting  fibrous 
band  outside  the  narrowed  neck  of  the  tumour,  or,  by  a  thickening 
and  contraction  of  the  peritoneum  itself  at  the  inner  surface  of 
the  neck. 

Division  of  stricture.  To  set  free  the  intestine,  an  incision  is  made 
down  to  the  internal  abdominal  ring ;  and,  all  fibrous  bands  outside 
the  peritoneum  being  divided,  the  intestine  is  to  be  returned  into 
the  abdomen  by  gentle  pressure. 

Supposing  the  intestine  cannot  be  replaced  in  the  abdomen  after 
the  previous  steps  have  been  taken,  the  surgeon  proceeds  to  lay 
open  the  peritoneum,  and  to  divide  the  internal  stricture,  from 
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within  oat)  on  a  director  placed  beneath  it.  With  the  view  of 
avoiding  the  surrounding  veBsels,  the  cut  is  directed  upwards  on 
the  front  and  mid-part  of  the  hernia. 

Other  denffnationa.   This  kind  of  hernia  has  other  names  applied  ''^f.^^^ 
to  it  sometimes  by  surgeons,  according  as  it  has  passed  certain  bguiiua 
points  in  the  wall  of  the  abdomen.    If  the  intestine  remains  in  the  i^®™** 
inguinal  canal,  the  term  bubanocde  is  applied  to  the  swelling  ;  but  ^^{^ 
if  it  has  extended  into  the  scrotum,  the  appellation  scrotal  rupture, 
or  09cheocelej  is  given  to  the  tumour. 

Varietiee  of  the  external  hernia.  There  are  two  varieties  of  the  Two 
oblique  inguinal  hernia  (congenital  and  infantile),  which  are  distin-  ^    ^  ^  • 
guished  by  the  condition  of  the  peritoneal  covering. 

Congenital  hernia.  This  kind  is  found  for  the  most  part  in  the  congenital 
infant  and  the  child,  though  it  may  occur  in  the  adult  male.    In  it   ^     ' 
the  tube  of  peritoneum,  which  accompanies  the  testicle  from  the  bow  con- 
abdomen  in  the  fetus,  remaining  unclosed,  the  intestine  descends 
into  a  sac  already  formed  for  its  reception. 

As  it  takes  the  course  of  the  inguinal  canal,  it  will  possess  the  coverings 
coverings  before  enumerated  for  the  external  hernia  ;  and  it  passes  and  coarse., 
at  the  first  to  the  bottom  of  the  scrotum,  instead  of  being  arrested 
at  the  top  of  the  testis. 

With  care  it  may  be  distinguished,  whilst  it  is  of  moderate  size.  Diagnosis, 
by  its  position  in  front  of  the  testicle. 

For  the  seat,  cause,  and  division  of  the  stricture,  refer  to  what  is  Stricture. 
before  stated  for  external  hernia. 

Infantile  hernia  is  much  rarer  than  congenital,  and  cannot  be  infantile 
distinguished  from  the  common  external  hernia  during  life.  It  was 
first  recognised  in  the  young  child,  and  received  its  name  from  that 
circumstance  ;  but,  like  the  congenital,  it  may  be  met  with  in  the 
adult.  Its  chief  differential  character  is  derived  from  the  state  of 
the  peritoneum. 

The  peritoneum  has  the  following  condition  : — ^the  tube  of  that  5.7^,2**' 
membrane  passing  with  the  testicle  in  the  fetus,  is  closed  only  at 
the  internal  abdominal  ring,  instead  of  being  obliterated  from  that 
point  Aown  to  the  testicle,  so  that  a  large  serous  sac  will  be  situate 
in  front  of  the  spermatic  cord,  and  may  occupy  the  inguinal  canal. 
With  this  state  of  the  peritoneum,  should  an  external  hernia  witli 
its  coverings  descend  along  the  cord  in  the  usual  way,  it  will  pass 
behind  the  imobliterated  sac,  like  a  viscus  into  a  serous  membrane. 
In  this  way  there  will  be  two  sacs  ;  an  anterior  (the  tunica  vagi- 
nalis), containing  serum,  and  a  posterior  enclosing  the  intestine. 

The  infantile  hernia  is  first  recognised  during  an  operation  by  How  known« 
the  knife  opening  the  tunica  vaginalis.    The  operator  then  proceeds  **^ 
to  lay  bare  the  neck  of  the  hinder  or  hernial  sac,  and  to  treat  the 
stricture  of  it  as  before  described  (p.  458). 

The  Internal  or  Direct  Inguinal  Hernia  escapes  on  the  inner  internal 
side  of  the  epigastric  artery,  and  has  a  straight  course  through  the 
abdominal  parietes.     Its  situation  and  coverings,  and  the  seat  of 
stricture,  will  be  better  understood  after  the  examination  of  the 
part  of  the  abdominal  wall  through  which  it  passes. 


460 


DISSECTION   OF   THE  ABDOMEN. 


Itpawes 
through  a 
triaaguUir 
space: 


constitu- 

«nt«of 

Bpaoe: 


anoscles. 


Bernlain 
■(this  space  of 
ttwokiuds. 


Coverings  of 
the  more 
common 
kind  are 

peritoneum 

•and  sntja- 

centftit, 

fascia  trans- 

^ersalis* 

coi^oined 

tendon, 

spermatic 
fascia, 
superficial 
fascia,  and 
•«kin. 


The  taxis. 


How  known 
firom  exter- 
nal: 


impossible 
41  it  is  laige. 


Anatomy  of  the  internal  hernia.  At  the  lower  part  of  the  abdo- 
minal wall  is  a  triangular  space  (fig.  138)  which  is  bounded  by  the 
epigastric  artery  on  one  side,  the  outer  edge  of  the  rectus  muscle 
on  the  other,  and  the  inner  half  of  Poupart's  ligament  below :  it 
measures  about  two  inches  from  above  down,  and  one  inch  and  a 
half  across  at  the  base. 

The  constituents  of  the  abdominal  wall  in  this  spot  are,  the  tegu- 
ments ;  the  strata  of  the  muscles ;  and  the  layers  lining  the  mterior 
of  the  abdomen,  viz.,  fascia  transversalis,  subperitoneal  fat,  and 
peritoneum.  The  muscles  have  the  undermentioned  arrangement  :— 
The  aponeurosis  of  the  external  oblique  is  pierced  by  an  aperture 
(external  abdominal  ring)  towards  the  lower  and  inner  angle  of 
the  space  through  which  the  inguinal  hernia  is  transmitted.  The 
internal  oblique  and  transversalis,  which  come  next,  are  united 
together  in  the  conjoined  tendon  ;  and  as  this  descends  to  its  inser- 
tion into  the  pectineal  line,  it  covers  the  inn&r  two  thirds  (about 
an  inch)  of  the  space,  and  leaves  uncovered  about  half  an  indi 
between  its  outer  edge  and  the  epigastric  vessels,  where  the  fascia 
transversalis  appears. 

Any  intestine  protruding  in  this  spot  must  make  a  new  path  for 
itself,  and  elongate  the  different  structures,  because  there  is  not 
any  opening  by  which  it  can  descend,  as  in  the  external  hernia. 
Further,  the  covermgs  of  the  hernia,  and  its  extent  and  direction 
in  the  abdominal  wall,  must  vary  according  as  the  gut  projects 
through  the  portion  of  the  space  covered  by  the  conjoined  tendon^ 
or  through  the  part  external  to  that  tendon. 

Course  and  coverings  of  tlu  hernia.  The  common  kind  of  the  in- 
ternal hernia  (inferior)  passes  tlu'ough  the  part  of  the  triangular 
space  which  is  covered  by  the  conjoined  tendon. 

The  intestine  in  protruding  carries  before  it  the  peritoneum,  tihe 
subperitoneal  fatty  membrane,  and  the  fascia  transversalis ;  next  it 
elongates  the  conjoined  tendon,  or  as  in  a  sudden  rupture,  separates 
the  fibres,  and  escapes  between  them.  Then  the  intestine  advances 
into  the  lower  part  of  the  inguinal  canal,  opposite  the  external 
abdominal  ring ;  and  passes  through  that  opening  on  the  iimer  side 
of  the  cord,  receiving  at  the  same  time  the  covering  of  the  fascia 
spermatica.  Lastly  it  is  invested  by  the  superficial  fascia  and  the 
skin. 

In  number  the  coverings  of  the  internal  hernia  are  the  same  as 
tliose  of  the  external ;  and  in  kind  they  are  the  same,  with  this  ex- 
ception, that  the  conjoined  tendon  is  substituted  for  the  cremasteric 
fascia. 

The  position  of  the  openings  in  tlie  abdominal  wall  should  be 
kept  in  mind  during  attempts  to  reduce  tliis  kind  of  hernia ;  and 
tlie  straightness  of  the  course  of  the  internal,  in  comparison  with 
the  external  hernia,  should  be  remembered. 

Diagnosis,  This  rupture  will  be  distinguished  from  external  hernia 
by  its  straight  course  through  the  abdominal  wall,  and  by  the  neck 
beuig  placed  close  to  tlie  pubes. 

After  this  hernia  has  acquired  a  large  size,  an  examination  during 
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life  cannot  determine  whether  it  began  originally  in  the  triangular 
space,  or  at  the  internal  abdominal  ring ;  for  as  an  external  hernia 
increases,  its  weight  drags  inwards  the  internal  ring  into  a  line  with 
the  external,  and  in  this  way  the  swelling  acquires  the  appearance 
of  a  direct  rupture. 

Seat  of  stricture.  The  stricture  in  this  form  of  hernia  occurs  most  Stricture, 
frequently  external  to  the  neck  of  the  tumour,  though  it  may  be 
inside  from  thickening  of  the  peritoneum ;  and  it  may  occasionally  situation, 
be  found  at  the  external  abdominal  ring. 

Division  of  the  stricture.  The  neck  of  the  tumour  is  to  be  laid  to  free  ftomr 
bare,  and  all  fibrous  bands  around  it  are  to  be  divided  without  in-  "    ^       ' 
jury  to  the  peritoneum ;  but  if,  after  this  has  been  done,  the  intes- 
tine cannot  be  put  backwards  into  the  abdomen,  the  sac  is  to  be 
opened,  and  the  internal  constricting  band  is  to  be  divided  directly 
upwards  on  a  director. 

In  the  operation  on  a  large  rupture  appearing  to  be  direct,  the  {^  l"8e 
operator  should  cut  on  the  front  and  mid-part  of  the  tumour,  so  as        '^ 
to  avoid  the  epigastric  vessels,  whose  lateral  position  cannot  be 
known. 

Variety  of  internal  hernia.  Another  kind  of  internal  hernia  (superior)  Barer  kind: 
occurs  through  that  part  of  the  area  of  the  triangular  space  which  h'eSfaT^ 
is  external  to  the  conjoined  tendon.    Its  existence  is  determined  by 
the  unusual  position  of  the  obhterated  hypogastric  artery  inside  the 
abdominal  wall  (p.  462). 

The  intestine  protrudes  through  the  wall  of  the  abdomen  close  to  is  oblique  im 
the  epigastric  artery,  and  descends  along  nearly  the  whole  of  the  ^\^^^e 
inguinal  canal  to  reach  the  external  abdominal  ring ;  so  that  the  term  cord. 
"  direct "  would  not  apply  strictly  to  this  form  of  internal  hernia. 

Coverings.  As   the   gut  traverses  nearly  the  whole  of  the  in-  Coverings 
guinal  canal,  it  has  exactly  the  same  coverings  as  the  external  i^ext^naf 
hernia,  viz.,  the  skin  and  the  superficial  fascia,  the  spermatic  and  i^emia. 
cremasteric  fascia?,  the  fascia  transversalis,  and  the  subperitoneal 
fat  and  the  peritoneum. 

Diagnosis.  This  form  of  internal  hernia  would  be  considered  Diagnosis 
external  during  life  from  its  course  and  its  form ;  and  yet  it  must  i^uKI** 
be  remembered  that  the  epigastric  vessels  are  placed  on  the  outer 
part  of  its  neck,  whilst  in  the  hernia  which  it  stimulates,  they  lie 
on  the  inner  side.    Its  natiu-e  can  be  ascertained  with  certainty 
only  after  death. 

Seat  of  stricture.  The  constriction  of  the  intestine  will  take  place  stricture  at 
from  similar  causes,  and  at  the  same  spots  as  in  the  external  hernia.  JJ^Jt^Jj. 

Division  of  the  stricture.  From  an  inability  to  decide  always  in  Diviaion  of 
the  living  body  whether  a  small  hernia  is  internal  or  external,  the  stricture, 
rule  observed  in  dividing  the  stricture  of  the  neck  of  the  sac  is,  to 
cut  down  upon  the  mid-part  of  the  tumour;  and  if  it  is  necessary 
to  open  the  peritoneum,  to  cut  directly  upwards,  as  in  the  other 
kinds  of  inguinal  hernia. 

Umbilical  Hernia,  or  exomphalos,  is  a  protrusion  of  the  intestine  umbilical 
through  or  by  the  side  of  the  umbilicus.    It  is  very  variable  in  ^®"'**- 
«ze,  and  its  course  is  straight  through  the  abdominal  wall.  Coune.     .  , 
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Coverings,  Coverings.  The  coverings  of  the  intestine  are  few  in  number:^ 
They  are  the  skin  and  the  superficial  fascia ;  a  prolongation  from 
the  tendinous  margin  of  the  umbilical  opening;  together  with 
coverings  of  the  fascia  transversalis,  the  subperitoneal  f at,  and  the 
peritoneum.  Over  the  end  of  the  tumour  the  superficial  fascia 
thi^m.Ji^r   ^^®^<^8  with  the  other  contiguous  structures,  and"  its  fat  disappears. 

If  the  hernia  is  suddenly  produced,  it  may  want  the  investment 
otiierwise  derived  from  the  edge  of  the  umbiUcus. 

Seat  of  stricture.  The  stricture  on  the  intestine  is  generally  at  the 
margin  of  the  tendinous  opening  in  the  abdominal  wall ;  and  it 
may  be  either  outside,  or  in  the  neck  of  the  sac,  as  in  the  other 
kinds  of  hernia.  It  should  be  remembered  that  the  narrowed  neck 
is  at  the  upper  part  and  not  in  the  centre  of  the  swelh'ng. 

Division  of  the.  stricture.  The  constriction  may  be  removed  by 
cutting  externally  the  parts  around  the  neck.  Or  if  the  sac  is  to  be 
opened,  the  knife  may  be  carried  upwards  in  cutting  through  the 
stricture ;  but  there  is  not  any  vessel  liable  to  injury  in  the  operati<m. 

Other  Forms  of  Hernia.  At  each  of  the  other  apertures  in  the 
parietes  of  the  abdomen,  a  piece  of  intestine  may  be  protruded,  m 
as  to  form  a  hernial  tumour.  For  instance  tiiere  may  be  fenwral 
hernia  below  Poupart^s  ligament,  with  the  femoral  vessels  ;  ohUutUor 
hernia  through  the  thyroid  foramen,  with  the  artery  of  the  same 
name  ;  and  ischiatic  hernia  through  the  ischiatic  notch. 

The  femoral  hernia,  as  the  most  important,  will  be  noticed  pre- 
sently ;  but  the  student  must  refer  to  some  special  treatise  for 
information  respecting  the  other  abdominal  hemise. 

Dissection.  Tlie  abdomen  may  be  now  opened  to  see  the  cords 
and  the  depressions  on  the  posterior  surface  of  the  abdominal  wall. 
A  transverse  cut  may  be  made  through  the  umbiUcus  across  the 
front  of  the  abdomen  ;  and  on  holding  up  the  lower  half  of  the 
wall,  fibrous  cords  will  be  seen  ascending  to  the  umbilicus  from 
the  pelvis. 

Cords  of  tlie  abdominal  vxdl.  In  the  middle  line  is  the  prominence 
of  the  remains  of  the  urachus,  which  reaches  from  the  summit  of 
nSddie  lino    ^^  bladder  to  the  umbilicus.    On  each  side  is  another  cord  of  the 
another  on    obliterated  hypogastric  artery  ;  this  is  directed  from  the  side  of  tihe 
each  side,      pelvis  to  the  umbilicus,  and  lies  usually  behind  or  close  to  the  epi- 
gastric artery,  near  Poupart's  ligament, 
forming  two      Fossce.  With  this  disposition  of  the  cords,  two  fossae  are  seen  near 
Poupart's  ligament,  one  on  each  side  of  the  obliterated  hypogastric 
artery  ;  they  correspond  with  tiie  situation  of  tiie  internal  and  ex- 
ternal abdominal  rings,  and  with  the  places  where  the  external  and 
internal  (common  kind)  hemiaj  occur. 

But  occasionally  the  cord  of  the  obUterated  hypogastric  is  moved 
inwards  from  the  epigastric  artery,  to  the  line  of  junction  of  the 
outer  with  the  inner  two  thirds  of  the  triangular  space  through 
which  the  direct  hernia  comes.  In  this  position  of  the  cord  there 
will  be  three  fossa)  on  the  lower  part  of  the  abdominal  wall  ;  viz. 
on  inner  between  it  and  the  urachus,  a  middle  one  between  it  and 
the  epigastric  vessels,  and  an  external  outside  the  epigastric  artery. 
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And  there  may  be  one,  two,  or  three  inguinal  hemiae,  on  each  side  of  Number  of 
the  body,  according  to  the  depth  of  the  fossae,  and  the  predisposi-  protrusiona. 
tion  to  protrusion  of  the  intestine. 

Femoral  Hernia.  In  this  hernia  tlie  intestine  leaves  tlie  abdomen  situation  of 
below  Poupart*8  ligament,  and  descends  in  a  loose  membranous  herni.  ^ 
8heat]i  around  the  femoral  vessels.    Only  so  much  of  the  structures 
will  be  described  here  as  can  be  now  seen,  the  rest  are  noticed  fully 
in  the  dissection  of  the  thigh. 

Dissection,  Tlie  dissection  for  the  femoral  hernia  is  to  be  made  Dissection 
on  the  left  side  of  the  body.  wncoSed!* 

The  lower  portion  of  the  abdominal  wall  is  to  be  divided  from  Divide 
the  umbilicus  to  the  pubes.    The  peritoneum  is  to  be  detached  from  ^^^'^ 
the  inner  surface  of  the  wall  near  Poupart's  ligament,  by  means  of 
a  transverse  cut  just  above  that  band  ;  and  is  to  be  raised  from  the 
iliac  fossa.    The  layer  of  the  subpeiitoneal  fat  is  to  be  separated  in 
the  same  way,  but  before  this  can  be  done,  it  will  be  necessary  to 
cut  through  the  spermatic  cord  at  the  abdominal  ring :  as  this  layer  detach 
is  raised,  some  lymphatic  glands  will  be  laid  bare  by  the  side  of  the      *^* 
iliac  vessels.    Any  loose  tissue  remaining  is  to  be  taken  away  to  take  away 
«how  the  upper  opening  of  the  membranous  crural  sheath  contain-  **** 
ing  the  femoral  vessels,  and  the  interval  (crural  ring)  on  their  inner 
side  (fig.  139).    In  this  dissection  the  genito-crural  nerve  is  seep  on 
the  iliac  artery. 

Afterwards  the  fascia  transversalis  and  the  iliac  fascia  are  to  be 
traced  to  Poupart's  ligament,  to  see  the  part  that  each  takes  in  the 
production  of  the  crural  sheath. 

Anatomy  of  femoral  hernia.    Tlie  membranes  concerned  in  the  Anatomy 
femoral  hernia  are,  the  peritoneum ;   the  subperitoneal   fat ;   the  structures, 
transversalis  and  iliac  fasciae  lining  the  interior  of  the  abdominal 
cavity,  with  the  sheath  on  the  femoral  vessels  to  which  they  give 
origin  at  Poupart^s  ligament. 

The  peritoneum  lines  the  inner  surface  of  the  abdominal  wall,  Peritoneal 
without  ha^dng  any  aperture  for  the  escape  of  the  intestine ;  and 
its  thinness  and  weakness  are  apparent  now  it  is  detached. 

The  subperitoneal  fat  extends  as  a  continuous  layer  beneath  the  Bubperi- 
peritoneum,  but  is  thickest  and  most  fibrous  at  the  lower  part  of  the 
abdomen,  where  the  iliac  vessels  pass  under  Poupart's  ligament. 
At  that  spot  it  extends  over  the  upper  opening  of  the  membranous 
sheath  around  the  vessels  ;  and  internal  to  the  vein,  it  covers  the 
space  of  the  crural  ring,  as  well  as  a  lymphatic  gland  which  oc- 
cnpies  that  space. 

Where  this  layer  stretches  over  the  crural  ring  it  is  named  by  forms  sep- 
M.  Cloquet  septum  crurale ;  and  it  is  described  by  him  as  being  *"^  «"»»««• 
concave  towards  the  abdomen,  and  convex  towards  the  thigh.    An 
inguinal  gland  is  generally  attached  to  its  under  surface. 

Tlie  fascia  transversalis  has  been  before  noticed  (p.  461).     At  Fascia 
Poupart*s  ligament  it  joins  the  iliac  fascia,  outside  the  situation  of  transver- 
the  large  iliac  artery  (fig.  139)  ;  but  internal  to  that  spot  it  is  con- 
tinued downwards  to  the  thigh  in  front  of  the  femoral  vessels,  and 
forms  the  anterior  part  of  the  crural  sheath.  *  / 
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Tho  iliac  ftueia  covers  tlie  iliocns  muscle,  and  lies  beaeat)i  the 
iliac  vesBcls.  At  Poupart's  ligament  its  dispoution  is  similar  to 
that  of  the  transveraalis  fascia  \  ix/t,  external  to  the  iliac  vessels,  it 
joins  the  fascia  transversalis  along  the  line  of  the  ligament  ;  but 
opposite  the  vessels  it  is  prolonged  into  the  posterior  part  of  the 
cmral  aheatb. 

The  crural  shtatlt  is  a  loose  membranous  tube,  which  cncloaes 
the  femoral  vessels  as  thej  enter  the   thigh,  and  is  obtained  from 
tiie   fasciiB   lining   the   abdomen.     Ita  anterior  half   is   continnoas 
witli  the  fascia  transversalis,  and  its  posterior  is  derived  from  the 
fasda  ihaca.     Tho  sheath  is  not  entirely  filled  by  the  vessels,  for  a 
space  (croral  ring)  exists  on  the  inner  side  of  the  vein,  throogb 
which  the  intestine  descends  in  femoral  hemla. 
■       The  crural  ring  (fig.  139,  ^)  is  referred  to  also  in  the  dlasection 
of  the  diigb,  but  its  boon- 
Fig.  139.*  daries  are  better  seen  id 
the  abdomen.      It  ig  the 
interval  in  the  sbeatfa,  at 
the  inner  ude  of  the  feme*' 
ral  vein,  which  is  aboot 
half  an  inch  wide,  and  is 
filled     by     a    lymphatie 
gland.      Bounding   it    in- 
ternally, are    Gimbemat's 
ligament,  E,  and  the  con- 
joined tendon ;  and  limit- 
ing  it   externally  is   the 
femoral  vein  (&)  without 
the    intervention    of    the 
sheath.    In  front  is  Pou- 
part's ligament,  with  the  deep  arch ;  and  behind  is  the  pubes,  covered 
by  the  pectineuB  and  the  fascia  lata.    Along  the  front  of  the  space, 
but  at  some  Uttle  distance  from  it,  lies  the  spermatic  cord  in  the 
male,  and  tho  round  ligament  in  the  female. 
\g      Two  of  the  bouiidnries,  anterior  and  inner,  are  firm  and  sharp- 
>    edged,  though  their  condition  varies  with  the  position  of  the  limb  ; 
for  if  the  thigh  is  raised   and   approximated  to   its  fellow,  those 
bounding  parts  will  be  relaxed. 

Posititm  of  vtsafh  around  llie  ring  (fig.  139).  On  the  outer  side  is 
the  femoral  vein  (b)  ;  and  above  this  are  the  epigastric  vessels  (r). 
In  front  is  a  small  branch  (pubic)  from  the  epigastric  arterjr  to  the 
back  of  the  pubes ;  and  the  vessels  of  tlie  spcrraatic  cord  may  he 
said  to  be  placed  along  the  anterior  aspect  of  the  ring.  The  ring 
is  bounded  in  the  male  by  vessels  in  front  and  on  tlie  outer  side. 

•  View  of  the  parts  concerned  infamotal  hernia  (Qdud'b  platn).  Mtudtt: 
1.  Iliacua  covered  by  tha  iliac  fucia.  B.  Rectos,  c  TraoiTciMtlii,  covered 
by  the  transversalis  fascia,  d.  Crural  ring.  ■.  Qioibemat's  ligament. 
VtMid»:  a.  Hiac  aricry.  h.  Hiac  vein.  e.  Bpigaatric  branch,  d.  Cinmn- 
dei  iliac  e.  Obtuntor,  with  iti  uerre.  /.  Small  branch  joining  abtmator 
and  epigastric  arteries. 
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But  in  some  bodies  the  obturator  artery  takes  origin  from  the  state  of 
•epigastric,  and  lies  along  the  ring  as  it  passes  to  the  pelvis.  It  J^JSJ^ 
may  have  two  positions  with  respect  to  the  crural  ring  :— either  it 
is  placed  close  to  the  iliac  vein,  so  as  to  leave  the  inner  side  of  that 
«pace  free  from  vessels  ;  or  it  arches  over  the  aperture,  descending 
on  the  inner  side  at  the  base  of  Gimbemat^s  ligament ;  in  this  last 
condition  the  ring  will  be  encircled  except  at  the  posterior  part 

Course  of  fetnoral  hernia.  The  intestine  leaves  the  abdomen  by  Femoral 
the  opening  of  the  crural  ring ;  and  it  descends  internal  to  the  vein  ^«"»^ 
in  the  large  crural  sheath,  as  far  as  the  saphenous  opening  in  the 
tliigh,  where  it  projects  to  the  surface. 

Coverings,  In  its  progress  the  intestine  will  push  before  it  tlie  from  abdo- 
peritoneum,  and  the  subperitoneal  fat  (septum  crurale)  ;   and  it  J^ritoneum 
will  displace,  or  cause  to  be  absorbed,  the  gland  which  fills  the  «**!  subperi- 
crural  ring.     Having  reached  the  level  of  the  saphenous  opening, 
the  intestine  carries  before  it  the  inner  side  of  the  crural  sheath,  and  cmral 
nnd  a  layer  called  the  cribriform  fascia ;  and,  lastly,  it  is  invested  ■^®****- 
by  the  teguments  of  the  thigh.     The  dissection  of  the  tliigh  may 
be  referred  to  for  fuller  detail. 

Seat  of  stricture.  The  stricture  of  a  femoral  hernia  is  placed  stricture 
opposite  the  base  of  Gimbemat's  ligament,  or  lower  down  at  the  n^j^w  at 
margin  of  the  saphenous  opening  in  the  thigh.     And  tlie  constric-  sapbenotw 
tion  may  be  caused  either  by  a  fibrous  band  outside  the  upper  ^  "** 
narrow  end  of  the  tumour,  or  by  the  thickening  of  the  peritoneum 
inside  that  part,  as  in  inguinal  hernia. 

Division  of  the  stricture.  To  free  the  intestine  from  the  constrict-  J?^*'°  ^ 
ing  fibrous  band  arching  over  it,  an  incision  is  to  be  made  down  temal 
to  the  neck  of  the  sac  at  the  inner  and  upper  part. 

And  to  relieve  the  deep  stricture  witliin  the  neck  of  the  sac,  the  and  in- 
peritoneal  bag  is  to  be  opened  and  a  director  introduced,  and  the  *®™*^* 
knife  is  to  be  carried  horizontally  inwards,  or  upwards  and  inwards, 
through  the  thickened  sac  and  a  few  fibres  of  the  edge  of  Gimber- 
nat^s  ligament. 

Danger  to  I'esseh.   When  the  incision  is  made  upwards  and  in-  Ri«k  of 
wards  to  loosen  the  constricting  band  in  the  neck  of  the  tumour,  ^J2Sd»  "n 
there  will  not  be  any  vessel  injured  unless  the  cut  should  be  made  regular 
■80  long  as  to  reach  the  spermatic  cord  in  the  male,  or  the  small 
pubic  branch  of  the  epigastric  artery. 

And  when  the  incision  is  made  directly  inwards  with  the  same  and  irresn- 
view,  there  is  not  usually  any  vessel  in  the  way  of  the  knife.    But  tfonof 
in  some  few  instances  (once  in  about  eighty  operations,  Lawrence),  *!»«">• 
the  obturator  artery  takes  its  unusual  course  in  front  of  and  on  the 
inner  side  of  the  neck  of  the  hernia,  and  will  be  before  the  knife  in 
the  division  of  the  stricture.    As  tliis  condition  of  the  vessel  cannot 
be  recognised  beforehand,  the  surgeon  will  best  avoid  the  danger  of 
wounding  the  ai-tery  by  a  cautious  and  sparing  use  of  the  knife. 
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Definition 


and  con- 
tents. 


DiiMctlon 
to  open 
abdomen. 


Is  largest 
cavity  in 
the  body. 

Is  o^-al. 


Boundaries 
above  and 
bdoir. 


in  front  and 
on  sides. 


Behind  id 
spine. 

Depth  is 
altered  by 
action  of 
diaphragm 
and  levator 
ani. 


Width  by 
niusi-les  in 
wall  of 
abdomen. 

How  excreta 
expellocL 

Division  of 
space. 

Abdomen 
proi»er. 


Pelvic 
portion. 

Abdomen 
l»roper  here 
described. 


Section  III. 

CAVITY   OP   THE   ABDOMEN. 

The  abdominal  cavity  is  the  space  included  between  the  spinal 
colnmn  behind,  and  tlie  visceral  arches  of  the  vertebra)  with  their 
intervening  muscles  in  front.  It  is  lined  by  a  serouB  membrane 
(peritoneum),  and  contains  the  digestive,  urinary,  and  generative 
organs,  with  vessels  and  nerves. 

Dissection.  To  prepare  the  cavity  for  examination,  the  remainder 
of  tlie  abdominal  wall  above  tlie  umbilicus  is  to  be  cut,  along  the 
left  side  of  tlie  linea  alba,  as  far  as  the  xiphoid  cartilage.  The 
resulting  flaps  may  be  throi^n  to  the  sides. 

Size  and  form.  Tliis  space  is  the  largest  in  the  body.  It  i» 
ovoidal  in  fonu  with  the  ends  upwards  and  downwards,  so  that  it 
measures  more  in  the  vertical  than  the  transverse  direction  ;  and  it 
is  much  wider  superiorly  than  inferiorly. 

Boundaries.  Above  it  is  limited  by  the  diaphragm  ;  below  by  the 
recto-vesical  fascia  and  the  levatores  ani,  and  the  structures  closing 
the  outlet  of  the  pelvis  :  both  these  boundaries  are  concave  tow^arda 
the  cavity,  and  are  in  part  fleshy,  so  that  the  space  will  be  diniinislied 
by  their  contraction  and  flattening. 

In  front  and  on  the  sides  the  parietes  arc  partly  osseous  and 
partly  muscular : — thus  towards  the  upper  and  lower  limits  is  the 
bony  framework  of  the  skeleton,  viz.  the  ribs  in  one  direction  and 
the  pelvis  in  the  other ;  but  in  the  centre  are  stretched  the  muscles 
of  the  abdominal  wall. 

Behind  is  placed  the  spinal  column  with  the  muscles  contiguous 
to  it,  viz.  the  psoas  and  the  quadratus  lumbonim. 

Alterations  in  size.  The  dimensions  of  the  cavity  are  influenced 
by  the  varjnng  conditions  of  the  boundaries.  Its  depth  is  diminished 
by  the  contraction  and  descent  of  the  diapliragm,  and  the  contrac- 
tion and  ascent  of  the  levatores  ani ;  and  the  cavity  is  restored  to 
its  former  dimensions  by  the  relaxation  of  tliose  muscles. 

Tlie  width  is  lessened  by  the  contraction  of  the  abdominal 
muscles  ;  but  it  is  increased,  diu-ing  their  relaxation,  by  the  action 
of  the  diaplu-agm  forcing  outwards  the  viscera.  Tlie  greatest 
diminution  of  the  space  is  effected  by  the  simultaneous  contraction 
of  all  the  muscular  boimdaries,  as  in  the  expulsion  of  the  excreta. 

Division  of  the  space.  A  division  has  been  made  of  the  space  into 
the  abdomen  proper  and  the  cavity  of  the  pelvis. 

The  abdominal  portion  reaches  from  the  diaphragm  to  the  brini' 
of  the  pelvis,  and  lodges  the  alimentary  tube  and  its  appendages^ 
together  with  the  kidneys. 

The  2^clrir  portion  is  situate  below  the  brim  of  the  pehns,  and 
contains  chiefly  the  generative  and  urinary  organs. 

The  following  description  concerns  the  part  of  tlie  cavity  between 
the  diaphragm  and  the  brim  of  the  pelvis.    Towards  the  end  of 
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the  dissection  of  the  abdomen,  the  'pelvic  portion  will  receive  a  Pelvis  after, 
separate  notice. 

Regions.  The  upper  part  of  tlie  abdominal  cavity  is  divided  into  Abdomiiial 
regions  by  lines  extended  between  certain  points  of  the  parietes.       ^    ^ 

If  two  circular  lines  are  carried  round  the  body,  so  that  one  shall  marked  out 
be  opposite  the  cartilage  of  the  ninth  rib,  and  the  other  on  a  level  ^^  wgiona. 
with  the  most  prominent  point  of  the  crest  of  the  hip  bone,  the 
cavity  will  be  divided  into  three  circles  or  zones,  upper,  middle, 
and  lower. 

Each  of  these  circles  has  been  further  subdivided  into  three  by  a  Three  lateral 
line,  on  each  side,  from  the  cartilage  of  the  eighth  rib  to  the  centre  Ji^|*°** 
of  Poupart's  ligament.    The  piece  marked  off,  on  each  side,  from 
the  three  circles  by  the  vertical  line  is  named  respectively,  from 
above  downwards,  hypochondriac,  Imnbar,  and  iliac ;  wliilst  the 
central  part  of  each  circle  is  designated  from  above  down,  epigas-  and  three 
trie,  umbilical,  and  hypogastric.  central. 

In  addition,  the  middle  and  lower  part  of  the  hypogastric  space  Snbdivi- 
is  named  pubic  region,  whilst  the  contiguous  portions  of  the  hypo-  "*®°** 
gastric  and  iliac  parts  constitute  the  inguinal  region. 

Contents  and  their  position.   The  alimentary  tube,  the  liver,  pan-  Parte  in 
creas,  spleen,  and  kidney,  occupy  the  abdomen  proper.  cavity. 

Tlie  alimentary  tube  presents  differences  in  form,  and  is  divided  General 
into  stomach,  small  intestine,  and  large  intestine  ;  and  the  two  last  ^^entOT 
are  further  subdivided,  as  it  will  afterwards  appear.    The  several  tube : 
viscera  have  the  following  general  position :— The  small  intestine  position 
is  much  coiled,  and  occupies  the  greater  part  of  the  cavity  ;  whilst  ^^JS^?*^ 
the  great  intestine  arches  around  it.    Both  are  fixed  in  position  by 
pieces  of  the  serous  lining.    Above  the  arch  of  the  great  intestine 
are  situate  the  stomach,  the  liver,  the  spleen,  and  the  pancreas ;  and  or 
and  below  it,  is  the  convoluted  small  gut.     Behind  the  large  intes-  ^^^y- 
tine,  on  each  side,  is  the  kidney  with  its  excretory  tube. 

Superficial  view  of  the  contents.   On  first  opening  the  al>domen  Parte  of 
the  following  viscera  appear : — On  the  right  side  is  the  liver,  which  Jrithout*^** 
is  partly  concealed  by  the  ribs.    On  the  left  side  a  piece  of  the  «i*«Pj*ce- 
stomach  is  visible  ;  but  this  viscus  lies  for  the  most  part  beneath 
the  ribs  and  the  liver.    Descending  from  the  stomach  is  a  fold  of 
peritoneum  (the  large  omentum),  which  reaches  to  the  pelvis,  and 
conceals  the  small  intestine  :  in  some  bodies  the  omentum  is  raised 
into  the  left  hypochondriac  region,  and  leaves  the  intestine  uncovered. 

If  the  bladder  is  distended,  a  small  part  of  it  may  come  into  view 
just  above  the  pehns,  but  commonly  it  is  not  seen. 

Before  the  natural   position   of  the  viscera  is  disturbed,  their  Connections 
situation  in  the  different  regions  of  the  abdomen,  and  their  connec-  xo  be  seen, 
tions  with  surrounding  parts  should  be  examined. 

CONNECTIONS  OF  THE   VISCERA. 

The  stomach  (fig.  140,  o)  intervenes  between  the  gullet  and  the  Position  of 
small  intestine,  and  is  partly  retained  in  position  by  pieces  of  the  *^"^*<^^- 
serous  membrane.    It  is  somewhat  of  a  conical  form,  with  the 
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larger  end  to  tbe  left  mde  ;  and  it  occnpea  Uie  left  hjrpoobondiue, 
the  epigaHtric,  and  part  o£  the  riglit  hypocliondriac  region. 
EitroBiaw,     At  tlie  left  end  it  rec«ves  the  ccsophngus  (b),  by  which  it  !■ 
^^  firmly  fixed  to  tlie  diaphragm  ;  here  it  lies  beneath  the  ritw,  and  ii 

in  contact  with  tlie  spleen  (m),  to  which  it  is  connected  by  a  fold 
of  peritoneam  (splenic  omentum)  :  when  this  part  of  tbe  stomadt 
is  distended  it  pushes  np  the  diaptiragm,  and  encroaches  on  tbe 
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space  for  the  lieart  and  tlic  left  lung  Tl  c  ngl  t  extremity  ends 
in  the  email  intestine,  and  reaches  towards  tl  e  gall  bladder  it  is 
in  contact  witli  the  under  part  of  the  hver 

Tlie  anterior  eurface  touches,  from  left  to  np!  t  the  diaphragm, 
the  abdominal  wall,  and  the  liver ;  and  ll  e  post*  o  surface  corre- 
sponds witli  tlie  pancreas,  tlie  pillars  of  tie  diaflragm  tie  aorta 
and  vena  cava,  and  the  aolar  plexus. 


Bight  ODd  left  lobee  of  the  lircr,  with  e,  the  Easpeosary  ligunent  /  CncDln. 
jr.  Asccntling  colon,  h.  TraaBTerse.  i.  Descead  ng  and  I.  iigmoid  flenn 
ti  tbe  colon.     2.  Duodeaani.     I'l.  SpleeD. 
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The  upper  border  is  connected  to  the  liver  by  a  process  of  peri-  Bordew. 
tonenm,  the  small  omentum ;  and  the  lower  border  ^ves  attachment 
to  another  peritoneal  fold,  the  great  omentum  or  epiploon,  which 
floats  freely  over  the  intestine. 

The  form,  and  the  connections  of  the  stomach  with  the  sor*  ConaectioBs 
rounding  parts  will  vary  with  the  size.     For  when  the  viscus  is  lu  distend 
empty  it  is  flattened,   its   surfaces  looking  forwards  and   back-  '^^^ 
wards,  and  its  borders  upwards  and  downwards ;   but  when  dis- 
tended,  it   becomes   somewhat    circular,   and    makes   a  rotatory 
movement,  so  as  to  bring  forwards  tlie  border  usually  lowest,  and 
to  turn  upwards  that  surface  which  is  directed  forwards  at  other 
times. 

The  position  and  connections  of  the  stomach  may  be  altered  by  Aitentioiui 
variations  in  the  size  of  any  of  the  surrounding  organs,  or  by  the  fromdia?** 
accumulation  of  fluid  in  the  chest,  or  in  the  belly.    The  stomach  ^""^ 
may  be  dragged  down  likewise  by  the  great  omentum  entering  a  ^J^*' 
hernia ;  or  it  may  be  forced  down  towards  the  pelvis  by  the  pressure 
of  tight  stays.    In  these  different  changes  in  position,  the  right  end 
moves  more  than  the  left,  because  it  is  attached  mainly  by  peritoneum 
to  the  parts  around. 

The  small  intestine  (intestinum  tenue)  reaches  from  the  stomach  Small  intes- 
to  the  right  iliac  region,  where  it  ends  in  the  large  intestine.    It  is 
divided  into  three  parts,  duodenum  (twelve  fingers'  length),  jejunum,  titnatton 
and  ileum :  of  the  last  two,  the  former  receives  its  name  from  its  ^^^* 
empty  condition,  and  the  latter  from  its  numerous  coils. 

The  duodenum  (flg.  140,  /)  cannot  be  satisfactorily  seen  at  present,  DuodMium. 
and  it  will  be  examined  afterwards  (p.  483). 

The  jejunum  and  ileum  (fig.  141)  begin  on  the  left  side  of  the  J«junum 
second  lumbar  vertebra,  witliout  any  distinct  mark  of  separation  from 
the  duodenum.    Two  fifths  of  the  intestine  belong  to  the  jejunum, 
and  the  remaining  tlu'ee  fifths  to  the  ileum. 

This  part  of  the  intestinal  tube  forms  many  convolutions  in  the  Bitaatioii, 
umbilical,  hypogastric,  lumbar,  and  iliac  regions  of  the  abdomen ; 
and  it  descends  oftentimes,  but  more  frequently  in  the  female,  into 
the  cavity  of  the  pelvis.  In  front  of  the  convolutions  is  the  great  «w»»«c- 
omentum.  Beyond  the  duodenum  the  intestine  is  fixed  posteriorly 
to  the  spine  by  a  process  of  peritoneum  named  the  mesentery,  which 
contains  the  vessels  and  nerves.  Surrounding  the  jejunum  and  iletmi 
is  the  large  Intestine  or  colon :  but  on  the  left  side  of  the  body  the 
colon  is  concealed  by  the  small  intestine. 

The  large  intestine^  or  the  colon  (fig.  140),  is  sacculated,  and  is  Large  intes- 
more  fixed  than  the  jejunum  and  ileum.    It  begins  in  the  right  iliac  distin^^ 
region  in  a  rounded  part  or  head  (caput  cajcmn  coli),  and  ascends  guw»ed« 
to  tlie  liver  through  the  right  iliac,  lumbar,  and  hypochondriac 
regions.     Crossing  then  the  abdomen  below  the  stomach,  it  reaches  Couwe 
the  left  hypochondriac  region  ;  and  it  lies  in  this  transverse  part  of 
its  course  between  the  epigastric  and  umbilical  regions,  or  altogether 
in  the  latter.     Finally,  it  descends,  on  the  left  side,  through  the  and  extent, 
regions  corresponding  with  those  it  occupied  on  the  right,  and  forms 
a  remarkable  bend  (sigmoid  flexure)  in  the  left  iliac  fossa ;  then 
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becoming  Btraiglitcr  it  passes  through  the  pelvis  to  end  on  the 
of  the  body. 

It  is  divided  into  six  parts,  viz.  Cieecum,  ascending  colon,  transvene 
colon,  descending  colon,  sigmoid  fiexm^  and  rectum. 

Tlie  c€Bcum  (fig.  140,  /)  (caput  cascum),  or  the  commencement  of 
the  colon,  is  placed  in  the  right  iliac  fossa,  in  which  it  is  fixed  hj 
the  peritoneum  being  stretched  over  it.  In  front  usually  are  con- 
volutions of  the  small  intestine,  but  when  it  is  distended  it  touches 
the  abdominal  wall.  Belund,  it  rests  on  the  iliac  fascia,  only  fatty 
and  areolar  tissues  intervening.  On  the  inner  side  it  is  joined  by 
the  small  intestine ;  and  it  presents  inferiorly  a  worm-like  piece** 
the  vermifonn  appendix. 

Sometimes  the  peritoneum  surrounds  tlie  cttcum,  and  attaches  it 
by  a  process  to  the  abdominal  wall. 

Tlie  €L9cendhuj  colon  (fig.  140,  g)  reaches  from  the  caecum  to  the 
under  surface  of  the  liver,  on  the  right  of  the  gall  bladder.  It  lies 
against  the  (jnadratus  lumborum  inferiorly,  but  higher  up  it  is  placed 
in  front  of  the  kidney.  To  its  inner  side  are  the  convolutions  of 
the  small  intestine.  The  peritoneum  fixes  tlie  colon  immoveably  to 
the  wall  of  the  abdomen,  and  surrounds  commonly  about  two  tldrds 
of  the  circumference ;  but  it  may  encircle  the  tube,  and  form  a  fold 
behind,  as  in  the  caecum. 

The  transcerse  colon  (fig.  140,  h)  passes  obliquely  upwards  and  to 
the  left,  along  the  curvature  of  the  stomach,  as  far  as  the  spleen  ; 
in  this  course  it  is  deeper  at  each  end  than  in  the  middle,  and  forms 
the  arch  of  the  colon  by  beii)g  thus  bent. 

Above  the  arch  are  placed  the  liver  and  the  gall  bladder,  tlic 
stomach  and  the  spleen :  and  below,  is  the  small  intestine.  In 
front  lies  the  great  omentum ;  and  behind  is  a  long  process  of 
peritoneum,  the  transverse  meso-colon,  wliich  attaches  it  to  the 
back  of  the  abdomen,  and  contains  the  vessels  and  nerves. 

The  transverse  colon  is  more  moveable  than  any  other  part  of  tlie 
large  intestine, — its  peritoneal  fold  allowing  it  to  be  raised  on  the 
margin  of  tlie  ribs.  Small  pieces  of  peritoneum,  contauiing  fat,  the 
appendices  epiplotcoi^  are  attached  along  it. 

The  descemling  colon  (fig.  140,  /)  commences  below  the  spleen, 
and  reaches  to  the  left  iliac  fossa.  At  first  it  is  placed  deeply  in 
the  left  hypochondriac  region  ;  and  its  whole  course  is  deeper  than 
that  of  the  right  colon.  In  front  of  it  are  the  convolutions  of  the 
small  intestine  ;  and  behind  it  are  the  diaphragm,  the  outer  part  of 
the  kidney,  and  the  quadratus  lumborum. 

Tills  part  of  the  intestine  is  smaller  than  either  the  right  or  the 
transverse  portion,  and  is  less  sun-ounded,  commonly,  by  the  peri- 
toneum ;  but  its  upjier  end  is  attached  to  the  diaphragm  by  a  firm 
process  (pleuro-colic)  of  that  membrane. 

Tlie  sigmoid  flexure  of  the  colon  (fig.  140,  /»-)  is  lodged  in  the  left 
iliac  fossa,  to  which  it  is  attached  by  a  process  of  the  peritoneum, 
the  sigmoid  meso-colon,  but  it  often  hangs  in  the  cavity  of  the 
pelvis.  The  intestine  makes  two  turns  like  the  letter  S,  and  has 
obtained  its  name  from  that  circumstance.     Its  extent  is  from  the 
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«cre8t  of  the  hip  bone  to  the  sacro-iliac  articulation,  where  it  ends  in 
the  rectum.  It  is  concealed  by  the  small  intestine,  which  is  directed 
more  to  the  left  than  the  right  side. 

The  rectum,  or  the  termination  of  the  large  intestine,  which  is  Rectum. 
<;ontained  in  the  pelvis,  will  be  examined  in  the  dissection  of  that 
•cavity. 

The  liver  (fig.  140,  c,  d)  is  situate  in  the  right  hypochondriac,  and  Ponition  of 
epigastric  regions,  and  reaches  sUghtly  into  the  left  hypochondriac.  ^«  w^- 
I^eces  of  peritoneum  (ligaments)  retain  it  in  place. 

The  upper  surface,  convex,  is  turned  to  the  vault  of  the  diaphragm,  Surfaces, 
and  is  divided  into  two  parts  by  the  suspensory  ligament  (e)  ;   the  ^^^^^^ 
iright  portion,  more  prominent  than  the  left,  reaches  to  the  level  of 
the  fifth  intercostal  space.    Tlie  under  surface  is  in  contact  with  and  under, 
the  stomach  and  the  duodenum,  with  the  ascending  colon,  and  with 
the  right  kidney  and  suprarenal  body  ;   attached  to  this  surface  is 
A  fold  of  the  peritoneum  (small  omentum),  containing  the  hepatic 
vessels. 

Tlie  anterior  border  is  thin,  and  lies  in  the  adult  male  usually  Borders, 
within  the  margin  of  tlie  ribs,  but  in  women  and  children  it  reaches 
i)elow  that  line.    The  gall  bladder  projects  beyond  this  edge.    The     ,      . 
posterior  border  is  tliick,  and  is  connected  to  the  diaphragm  by  rior. 
<,'ertain  ligaments  or  pieces  of  tlie  peritoneum ;  it  lies  on  the  large 
vessels  (aorta  and  cava)  and  on  the  pillars  of  the  diaphragm. 

The  liver  changes  its  situation  with  the  ascent  and  descent  of  Poeltlon  ia 
the  diaphragm  in  respiration  ;  for  in  inspiration  it  descends,  and  in  dS^plSragml 
-expiration  it  regains  its  fonner  level.     In  the  upright  and  sitting  ^^^*^"* 
postures,  too,  this  viscus  descends  lower  than  in  the  horizontal  con- 
■dition  of  the  body  ;   so  that  when  the  trunk  is  erect,  the  anterior 
border  may  be  felt  underneath  the  edge  of  the  ribs,  but  when  the 
body  is  reclined  it  is  withdrawn  within  the  margin  of  the  thorax. 

The  connections  of  the  liver  witli  the  surrounding  parts  may  be  and  by  di»- 
<;hanged  by  the  growth  of  tumours,  by  collections  of  fluid  in  the  part*. 
•chest  or   in   the   abdomen,  or  by  constricting  the  space  for  its 
lodgment,  as  in  tight  lacing. 

The  spleeii  (fig.  140,  ni)  lies  deeply  in  the  left  hypochondrium,  situation  of 
between  the  stomach  and  the  ribs,  and  is  connected  by  peritoneum  ^^  "^  ^^' 
to  the  great  end  of  the  stomach  on  the  one  side,  and  to  the 
diaphragm  on  the  other.     Its  position  is  almost  vertical. 

The  outer  surface  is  convex,  and  touches  the  diaphragm  opposite  Surface*, 
the  ninth,  tenth,  and  eleventh  ribs.  At  the  inner  surface,  which  is  ' 
concave,  the  vessels  enter  (fig.  606),  and  to  it  is  attached  a  process 
of  peritoneum,  the  gastro-splenic  omentum  :  the  part  in  front  of 
the  vessels  touches  the  stomach  ;  and  the  part  beliind  them  is  in 
contact  with  the  tail  of  tlie  pancreas,  the  suprarenal  capsule,  and 
the  left  cms  of  the  diaphragm. 

Below  the  spleen  is  a  transverse  piece  of  the  peritoneum  (pleuro-  Below  it. 
•colic  fold),  the  kidney,  and  the  beginning  of  the  descending  colon. 
When  the  stomach  is  distended  the  spleen  is  somewhat  behind  it. 

The  kidney  should  be  examined  on  the  left  side  of  the  body,  so  Kidner, 
that  the  duodenum  may  not  be  displaced.    In  order  that  it  may  be 
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DISSECTION   OF  THE  ABDOMEN. 

seen,  the  descending  colon  and  the  peritoneum  must  be  separated 
from  the  abdominal  wall,  and  its  casing  of  fat  should  be  torn 
through. 

This  viscus  is  surrounded  with  fat,  and  is  situate  in  the  lumbar 
region  opposite  the  last  dorsal,  and  the  upper  two  or  three  lumbar 
vertebrae.  Its  position  is  somewhat  oblique,  and  the  upper  end  ia 
nearer  than  the  lower  to  the  spinal  column. 

In  fnmt  of  the  kidney  are  the  peritoneum  and  the  colon ;  and 
behind  it  are  the  quadratus  lumborum  and  psoas  muscles,  with  the 
diaphragm  and  the  last  rib.  Above  each  kidney  and  resting  on  it, 
is  tiie  suprarenal  capsule.  The  inner  border  looks  to  the  spine  and 
receives  the  vessels. 

Difference  on  opposite  eid^*  The  right  kidney  is  placed  rather 
lower  than  the  left :  it  reaches  as  high  as  the  lower  border  of  the 
eleventh  rib,  whilst  its  fellow  is  opposite  the  upper  border  of  the 
corresponding  rib.  In  front  of  the  right,  besides  the  common  con> 
nections  before  specified,  is  the  duodenum ;  and  before  the  left  one 
is  the  lower  end  of  the  spleen.  Above  tlie  right  is  the  liver,  and 
above  the  left  the  spleen. 

The  connections  of  the  pancreas  may  be  omitted  for  the  present. 
This  viscus  is  described  at  page  484. 


THE   PERITONEUM. 


Peritoneum 


consists  of  a 
parietal  and 
▼Isceral 
layer. 


and  forms 
folds  on 
vessels. 


Circle  of  the 
membrane 
opposite 
nmbilicus. 


This  is  the  largest  serous  membrane  in  the  l)ody.  Like  other 
membranes  of  the  kind  it  is  a  closed  sac  in  the  male,  but  in  the 
female  its  cavity  is  continuous  with  the  canals  of  the  Fallopian 
tubes.  One  port  of  it  lines  the  wall  of  tlic  abdomen  (parietal 
layer),  and  another  is  reflected  over  tlie  diflEerent  viscera  (visceral 
layer),  except  where  the  vessels  enter.  Tlie  inner  surface  i» 
smooth  ;  but  the  outer  is  rough,  when  it  is  detached  from  the 
parts  with  which  it  is  naturally  in  contact.  The  membrane  forms 
processes  or  folds  as  it  passes  from  viscus  to  viscus  along  the 
vessels  ;  and  the  folds  attaching  the  viscera  to  the  abdominal  wall 
consist  for  the  most  part  of  two  layers,  one  on  each  side  of  the 
vessels. 

The  continuity  of  the  sac  may  be  traced  m  a  horizontal  and  a 
vertical  direction. 

Horizontal  circle  around  the  abdomen.  Tlie  membrane,  when  fol- 
lowed outwards  from  the  umbilicus,  surrounds  partly  the  large 
intestine  on  tlie  left  side,  and  fixes  it  to  the  abdominal  walL 
From  the  colon  it  may  be  traced  over  the  kidney  as  for  as  the 
middle  line,  where  it  is  reflected  along  the  front  of  the  vessels 
supplying  the  small  intestine,  thence  arowid  the  intestine,  and  back 
to  the  spine  along  tlie  same  vessels.  Lastly,  it  may  be  pursued 
outwards  to  the  right  kidney,  to  the  colon  which  it  encircles  like 
the  left,  and  along  the  wall  of  the  abdomen  to  the  umbilicus. 

The  piece  of  membrane  fixing  tlie  colon  on  each  side  to  the 
abdominal  wall,  is  named  meso-colon,  and  that  attacliuig  the  small 
intestine  is  the  mesenterj*. 
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VerHccU  circle  from  above  dowmccurds.  From  the  under  surface  of  Cirole  from 
the  liver  the  peritoneum  may  be  followed  along  the  hepatic  vessels,  *^^«  *<'''»** 
one  piece  before  and  the  other  behind  them  to  the  upper  border  of 
the  stomach,  the  two  forming  the  small  omentum.    At  the  stomach 
the  two  pieces  disunite,  one  passing  before,  and  the  other  behind  it ; 
but  beyond  that  viscus  they  are  applied  to  each  other  to  form  the  forms 
great  omentum  or  epiploon.     After  descending  in  contact  to  the  *>"*«***""*• 
lower  part  of  the  abdomen  they  bend  backwards,  separating  to 
enclose  the  transverse  colon  like  the  stomach,  and  they  are  then 
continued  to  the  spine,  givmg  rise  to  the  transverse  meso-colon. 
At  the  attachment  of  the  transverse  meso-colon  to  the  abdominal 
wall,  the  two  companion  pieces  part  from  each  other,— one  passing 
upwards,  the  other  downwards.^ 

The  ascending  piece  is  continued  in  front  of  the  pancreas  and  the  the  ascend- 
pillars  of  the  diaphragm,  and  blends  with  the  peritoneum  on  the  ^  ^^®'  • 
under  surface  of  the  liver. 

The  descending  piece  or  layer  may  be  followed  from  the  trans-  descending 
verse  meso-colon   over  tlie  duodenum  and  the  great  vessels  on  J^Si^S^ 
the  spine  (aorta  and  cava),  till  it  meets  with  the  artery  to  the 
small  intestine,  along  which  it  is  contiimed  to  form  the  mesen- 
tery, as  before  explained  in  tracing  the  peritoneum  in  a  circular 
direction. 

From  the  root  of  the  mesenteric  artery  the  peritoneum  descends  in  the  pelvic 
to  the  pelvis,  and  covers  partly  the  viscera  in  that  cavity.  For  ^^^> 
instance,  surrounding  the  upper  part  of  the  rectum,  it  attaches  this 
to  the  abdominal  wall  by  the  meso-rectum ;  next,  it  is  continued 
forwards  between  the  rectum  and  the  bladder  in  the  male,  or  between 
the  rectum  and  the  uterus  in  the  female,  where  it  forms  a  pouch. 
Thence  it  passes  from  tlie  pelvis  over  the  back  and  sides  of  the 
bladder. 

Lastly,  the  serous  membrane  is  continued  to  the  inguinal  region,  on  the  fronb 
where  it  presents  the  fossro  before  alluded  to  (p.  462)  ;  and  it  can  **'  *"«»«»* 
be  traced  upwards  on  tlie  wall  of  the  abdomen,  and  over  the  dia- 
phragm and  upper  surface  of  the  liver,  to  the  under  surface  of  this 
viscus. 

Folds  of  the  Peritoneum.  After  tracing  the  continuity  of  the  chief  folds 
serous  sac  over  the  viscera,  the  student  is  to  learn  the  chief  pro-  Jl^rttoneum. 
cesses  or  folds  of  the  membrane  in  connection  with  the  alimentary 
tube.   The  pieces  of  the  peritoneum  fixing  the  liver  will  be  examined 
afterwards ;  and  the  processes  on  the  viscera  of  the  pelvis  will  bo 
seen  with  the  dissection  of  that  cavity. 

Folds  on  the  sUmmch.  The  processes  connected  with  the  stomach  On  the 
are  named  omenta.    They  are  three  in  number :-— one,  small  omen-  'mrata  \ 
tum,  is  attached  to  the  upper  curve ;  another,  great  omentum,  to 
the  lower  curve ;  and  the  third,  splenic  omentum,  is  fixed  to  the 
great  end  of  the  viscus. 

*  Sometimes  the  two  pieces  ascend  orer  the  transverse  colon,  being  slightly 
attached  to  it  and  the  transverse  meso-colon,  as  high  as  the  pancreas  before 
they  separate.  In  that  case  the  descending  layer  would  form  a  distinct 
mesentery  for  the  transverse  colon,  like  that  for  the  small  intestine. 
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The  small  or  gastra-hepatic  omentum  is  stretched  between  the 
under  surface  of  tiie  liver  and  the  upper  border  of  the  stomach,  and 
contains  the  vessels  and  nerves  of  the  liver.  It  is  formed  by  two 
pieces  of  peritoneum,  as  before  explained,  and  presents  a  free 
border  on  ^e  right  side.  Behind  it  is  the  space  called  foramen  of 
Winslow.  Its  lower  edge  is  fixed  to  the  small  carve  of  the  stomach ; 
whilst  its  upper  border  is  attached  to  the  transverse  fissure,  as  well 
as  to  the  posterior  lialf  of  tlie  longitudinal  fissure  of  the  liver, 
blending  beliind  with  the  left  lateral  ligament  of  tliat  viscus. 

The  gcMtro-coUc  or  great  omentum  is  the  largest  fold  of  the  peri- 
toneum, and  consists  of  two  pieces.  It  is  attached  above  to  the 
spleen  and  the  lower  border  of  the  stomach,  and  descmds  in  &ont 
of  tlie  large  intestine,  but  lower  on  the  left  than  the  right  side  of 
the  body.  At  the  lower  part  of  the  abdomen  the  process  is  bent 
backwards,  and  returns  to  the  spine,  the  pieces  of  which  it  is  com- 
posed separating  to  enclose  the  transverse  colon.  The  anterior  part 
of  the  omental  fold  is  separated  from  the  posterior  by  a  space 
(cavity  of  the  omentum). 

Between  its  layers  are  contained  some  fat,  vessels,  and  nerves ; 
and  the  power  of  detaching  the  one  layer  from  the  other  diminishes 
with  the  increase  of  tlie  distance  from  the  stomach,  until  below  th^ 
are  not  to  be  scpai-ated,  and  the  membrane  they  form  is  thin  and 
net-like. 

Cavity  of  the  imientum.  When  on  opening  is  made  through  the 
great  omentum  near  the  stomach,  and  this  viscus  is  raised,  a 
space  is  seen  to  extend  upwards  to  the  liver,  and  downwards  into 
the  omentum  :  this  is  the  omental  cavity.  In  front  the  space  is 
boimded  by  the  small  omentum,  the  stomach,  and  the  anterior  part 
of  the  great  omentum.  Beliind  it,  are  tlie  posterior  part  of  the 
gi'eat  omentum,  the  transverse  colon,  and  the  ascending  layer  of 
the  transverse  meso-colon.  This  space  communicates  with  the  rest 
of  the  peritoneal  cavity,  through  a  hole  (foramen  of  Winslow), 
behind  the  small  omentum. 

K  the  sac  of  the  omentum  were  perfect,  it  could  be  inflated 
through  the  foramen  of  Winslow.  Supposing  it  to  be  detached  and 
removed,  there  would  not  be  any  membrane  in  the  way  of  the 
vessels  reaching  the  different  viscera ;  and  it  may  be  readily  con- 
ceived how  the  peritoneum  could  be  replaced  over  the  viscera,  and 
around  the  vessels  without  being  perforated  by  them. 

The  foramen  of  Winslow  is  the  space  behind  the  small  omentum, 
through  which  the  omental  bag  opens  into  the  general  cavity  of  the 
peritoneum.  In  front  of  it  is  the  small  omentum,  and  behind,  are 
the  vena  cava  and  the  spine.  Above  it  is  tlie  liver  (lobulus  Spigelii), 
and  below  is  the  duodenum. 

The  splenic  omentum  reaches  from  the  great  end  of  the  stomach 
to  the  concave  surface  of  the  spleen,  and  does  not  consist  usually 
of  two  strata  or  pieces,  like  the  other  omenta.  It  covera  the  vessels 
passing  between  the  two  viscera,  and  is  continued  inferiorly  into 
the  great  omentum. 

Folds  on  tlie  large  intestine.  Tlie  large  intestine  is  connected  to 
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the  wall  of  Hie  abdomen  by  processes  of  the  peritoneum  (meso-  attaching 

•colic),  which  are  formed  of  two  pieces,  like  the  other  folds,  though  unTformt 

they  are  at  some  distance  from  each  other.    Each  part  of  the  colon 

has  a  separate  meso-colon  attacliing  it,  thus  there  is  an  ascending, 

a  transverse,  a  descending,  and  a  sigmoid  meso-colon.    Tlie  caecum 

is  fixed  by  a  meso-caecum,  and  tlie  rectum  by  a  meso-rectum.  ^ 

Tlie  niesO'cacuni  attaches  the  caput  caecum  coli  to  the  right  iliac  ™****  ** 

fossa.  Usually  the  peritoneum  does  not  surround  the  gut  so  as  to 
form  a  fold  beliind  it,  but  in  some  bodies  the  serous  membrane 
furnishes  a  suspensory  process  to  tliis  part  of  the  intestine. 

By  the  ascending  and  the  descending  meso-colon  the  ascending  and  aacendtog* 
the  descending  part  of  the  colon  are  kept  in  place.    In  these  folds,  n^^soion'; 
■as  in  that  of  tlie  cH?cum,  the  peritoneum  does  not  commonly  surround 
tlie  intestine,  though  it  may  meet  behind  the  gut  and  form  pro- 
<;esses  of  some  length. 

The  upper  end  of  the  left  colon  has  a  distinct  fold  (pleuro-colic),  piemo-colic 
fixing  it  to  tlie  wall  of  the  abdomen.    Attached  by  a  wide  part  to        • 
the  diaphragm  opposite  the  eleventli  or  tenth  rib,  it  passes  trans- 
versely below  the  spleen,  and  forms  the  lower  boundary  of  a  hollow 
in  which  the  spleen  rests. 

The  transverse  meso-colon  is  a  more  perfect  fold  than  either  of  the  tranaverse 
•others  connected  with  the  large  intestine,  and  serves  as  a  partition  ™®***^****" 
between  the  small  intestine  and  the  stomach,  liver,  and  spleen.    By 
one  side  it  is  fixed  to  the  colon,  and  by  the  other  to  the  abdominal 
wall  below  the  pancreas.  It  encloses  the  vessels  of  the  colon  between 
its  layers. 

The  sigmoid  meso-colon  is  a  long  process  of  the  serous  membrane,  and  lignoid 
4md  attaches  the  sigmoid  flexure  of  the  colon  to  tlie  left  iliac  fossa.  °'-®**>'^***'''' 

Tlie  tneso-revtum  contains  the  haemorrhoidal  vessels,  and  connects  me«o- 
the  rectum  to  the  front  of  the  sacrum.  "^^°*- 

Small  processes  of  the  peritoneum  are  attached  along  the  tube  of  Appendices 
the  great  intestine,  chiefly  to  the  transverse  colon  ;  they  are  the  *i*  ^  **  *^ 
appendices  epiplolcce^  and  contain  fat. 

Folds  to  the  small  intestine.  The  small  intestine  is  not  enveloped  Peritoneal 
by  the  peritoneum  after  the  same  manner  tliroughout.    For  whilst  ^SSiSt^*^ 
the  jejunum  and  ileum  are  attached  to  the  abdominal  wall  by  one  *^*' 
process  (mesentery),  the  duodenum  has  special  connections  with  the 
«erou8  membrane. 

Serous  covering  of  the  duodenum.  The  first  part  of  tlie  duodenum  Peritoneum 
is  surrounded  by  peritoneum,  like  the  stomach.    The  second  part  is  num. 
covered  only  in  front.    And  the  last  part,  wliich  crosses  the  aorta, 
is  but  slightly  in  contact  with  the  serous  membrane  ;  for  it  lies  at 
first  between  the  strata  of  the  transverse  meso-colon,  and  then 
beneath  the  superior  mesenteric  vessels. 

Fold  of  tJie  jejunum  ami  ileum.  The  mesentery  supports  the  rest  Meaentexy: 
of  tlie  small  intestine,  and  is  stronger  than  any  other  piece  of  the 
«erou8  membrane.     Its  inner  end  is  narrow,  and  is  attached  to  the  form, 
spine  from  the  left  side  of  the  second  lumbar  vertebra  to  the  junction 
of  the  right  hip  bone  with  the  sacrum.    Tlie  other  end  of  the  fold  attach- 
is  wide,  and  is  connected  with  the  intestine.   Between  its  two  layers  "**"**• 
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are  the  superior  mesenteric  vessels  and  nerves,  with  lymphatic  glands 
and  lacteals. 

Ligaments  of  the  liter.  Along  the  upper  part  is  a  suspensory 
process  of  the  peritoneum,  and  there  is  a  wide  piece  along  the 
posterior  border. 

The  susperuory  or  falciform  ligament  is  placed  between  the  upper 
convex  surface  of  the  liver  and  the  parietes  of  the  abdomen.  It  is 
triangular  in  shape,  with  its  base  forwards.  The  lower  border  is 
concave,  and  is  attached  to  the  liver ;  whilst  the  upper  border  is 
convex,  and  is  connected  to  the  abdominal  wall,  on  the  right  of  the 
linea  alba,  and  to  the  under  part  of  the  diaphragm.  In  its  base  or 
free  part  is  the  remains  of  the  umbilical  vein,  which  is  named  the 
round  ligament. 

This  fold  allows  the  umbilical  vein  to  reach  the  liver  without 
piercing  the  peritoneum  ;  and  with  a  little  care  the  dissector  will  be 
able  to  detach  tlie  serous  membrane  from  the  vein,  and  to  trace  it 
on  each  side  into  the  suspensory  ligament. 

The  coronary  ligament  is  a  short  but  wide  process  of  the  peri- 
toneum, which  connects  the  liinder  part  of  the  liver  to  the  diaphragm. 
It  reaches  all  across  the  liver,  but  at  each  side  it  is  enlarged,  and 
forms  a  triangularly-sliaped  piece  ;  to  these  larger  portions  of  it  the 
terms  right  and  left  lateral  ligaments  have  been  applied. 

The  left  lateral  ligament  is  attached  to  the  liver  above  the  edge 
of  the  left  lobe,  and  is  formed  by  two  pieces  of  peritoneum,  which 
are  in  contact ;  it  lies  in  front  of  the  oosophagean  opening  in  the 
diaphragm. 

The  rigid  lateral  ligament  lies  deeply  in  the  hypochondriac  region, 
in  front  of  the  vena  cava  inferior  :  it  consists  of  two  pieces  of 
peritoneum  not  touchiug  each  other. 
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JDirections.  Tlic  vessels  and  nerves  (mesenteric)  which  are  dis- 
tributed to  the  greater  part  of  the  alimentary  tube,  may  be  first 
dissected.  After  these  have  been  examined,  and  the  connections 
of  tlie  aorta  and  vena  cava  have  been  learnt,  most  of  the  intestine 
can  be  taken  out  to  give  room  for  the  display  of  the  viscera  in  the 
upper  part  of  the  abdomen. 

Mesenteric  Vessels.  Tlio  superior  and  inferior  mesenteric  ar- 
teries are  two  large  branches  of  the  aorta,  wliich  supply  the 
intestine,  except  a  part  of  the  duodenum  and  the  lower  end  of  the 
rectum.  Each  is  accompanied  by  a  vein,  and  by  a  plexus  of  the 
sympathetic  nerve. 

Dissection,  (fig.  141).  For  the  dissection  of  the  superior  mesen- 
teric vessels  and  ner\'es,  tlie  transverse  colon  and  tlie  great  omen- 
tum are  to  be  placed  on  the  margin  of  the  ribs,  and  one  layer 
(anterior)  of  the  mesentery  is  to  be  removed.  Whilst  tracing  the 
branches  of  the  artery  to  the  small  intestine,  corresponding  veins^ 
and  ofEsets  of  the  sympathetic  ner\'e  on  the  arteries,  will  be  met 
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witli ;  these  last  are  removed  in  cleaning  tiie  veeeels.    Mesenteric 
glands  and  a  few  lacteal  vessels  will  come  into  view  at  the  some 

The  branches  from  the  right  side  of  the  vessel  to  tlie  large  intes- 
tine are  to  be  nest  followed  :  and  after  nil  the  branches  have  been  txid  ucitk 
cleaned,  the  trunk  of  the  artery  Hhould  be  traced  back  beneatli 
the  pancreas.     The  plexus  of  surrouading  nerves   should  be  also 
defined. 

Tlie  tuperiur  taeienterk  artery  (lig.  HI,  a)  Hupplies  branches  Baparior 

Fig.  141.* 


"wholly  to  the  small  intesUiie  beyond  tlie  duodenum,  and  to  half 
the  large  intestine,  viz.  as  far  as  the  end  of  the  transverse  colon. 

Arising  from  the  aorta  near  the  diaphragm,  the  vessel  is  directed  coat\ 
downwards  between  the  layers  of  the  mesentery,  forming  an  arch  1°*^ 
witli  the  convexity  to  the  left  ude,  and  terminates  in  oSseta  to  the  """' 
ctecum  and  the  end  of  the  small  intestine.  At  first  the  arteiy  lies  oonn 
beneath  the  pancreas  and  tlic  splenic  vein  ;  and  as  it  descends  to 
the  mesentery  it  \k  placeil  in  front  of  the  duodenum  and  the  left 

*  Superior  iDEKoteric  Brtei;  and  ita  braachea  (Tieilemann).  a.  Suptrior 
mnenteric.  h.  Inf«rinr  pancreatico-dnodenal.  e.  Middle  colic,  d.  U(ht 
colic,    t.   IUa.colic.    /.  Inteatiaal  branches  to  tlie  jejanam  and  ileum. 
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renal  vein.    This  yesael  is  surrotmded  by  the  mesenteric  plexus  of 
nerves,  and  is  accompanied  by  the  vein  of  the  same  name. 

and  Bmnchea,   Wliilst  the  vessel  is  covered  by  the  pancreas  it  giTe» 

bimnchea.      ^  gmall  branch  to  that  body  and  the  duodenum.    Its  other  branches 
are  intestinal  :  those  from  the  left  or  convex  side  of  the  vessel 
(rami  intestinales)  are  furnished  to  the  jejunum  and  ileum ;  and 
those  from  the  opposite  side  supply  the  colon,  and  are  named 
colic  arteries. 

FftnrTmtico-  a.  The  ]mmreatico-€Juo(hnal  branch  (inferior)  is  of  small  size 
(fig.  141,  h)  ;  after  giving  twigs  to  the  pancreas,  it  runs  to  the 
right  along  the  concavity  of  the  duodenum,  and  anastomoses  with 
tlie  other  duodenal  branch  (p.  486). 

^!Sj^?^i*^       ft.  The  intestinal  branches  fortlie  jejunum  and  ileum  (fig.  141,/). 

tine:  are  about  twelve  in  number,  and  pass  from  the  left  side  of  the 

nuniherami  artery  between  the  layers  of  the  mesentery.    About  two  inches- 

^JJJ^^        from  their  origin  the  branches  bifurcate,  and  the  resulting  pieces. 

arches,  unite  with  similar  offsets  from  the  collateral  arteries,  so  as  to  form 
a  series  of  arches.  From  the  convexity  of  the  arches  other  branches- 
take  origin,  which  divide  and  imite  as  before.  This  process  is. 
repeated  four  or  five  times  between  the  origin  and  the  distribution, 
but  at  each  brandling  the  size  of  the  vessels  diminishes.    From  the 

diatribntion  last  Set  of  archcs  twigs  are  sent  to  the  intestine  on  both  aspects  of 

OQ  the  Kut.    ^i^g  tube,  and  anastomose  round  it. 

Arterieii  of        Tlie  branches  to  the  lartfe  intestine  are  three  in  number,  ileo-colic,, 

*'^*^**      right  colic,  and  middle  colic  arteries. 

Ileo-colic  c.  The  ileo-colic  artery  (o)  arises  from  the  right  side  of  the  tnmk, 

I;™"£)*,f"^^^  and  di>nde8  at  the  ca?cum  into  branches  which  encircle  the  head  of 
on  Cttfcuui. 

the  colon.    A  descending  offset  is  distributed  to  the  lower  part  of 

the  ileum,  and  to  the  caicum  and  the  venniform  appendix  ;  wliilst 

an  ascending  offset  supplies  the  beginning  of  the  ascending  colon, 

and  anastomoses  with  the  right  colic  artery. 
Right  colic       d,  Tlie  rUjht  colic  artery  (fJ)  is  commonly  an  offset  of  the  pre- 
puSast^nd-  ceding,  instead  of  a  separate  branch  from  the  tnuik.    Near  the 
ing  colon,      ascending  colon  it  divides  into  ascending  and  descending  pieces, 

which  anastomose  with  the  ileo-colic  artery  on  the  one  side,  and 

with  the  middle  colic  on  the  other. 
Middle  colic      e,  Tlie  middle  colic  branch  (c)  springs  from  the  upper  part  of  the 
pSse^to       artery,  and  entering  between  the  layers  of  the  transverse  meso- 
transverse     colon  divides  into  two  diverging  branches  : — the  right  one  anasto- 
^  ^" '  moses  with  the  artery  to  the  ascending  colon,  and  the  left  inosculates 

on  the  descending  colon  with  a  left  colic  branch  (fig.  142,  c)  of  the 
brancheH       inferior  mesenteric  artery.    Tlie  intestinal  twigs  are  united  in  arches 
fonn  arches,  jjefore  entering  the  gut,  like  those  to  the  small  intestine. 
Superior  Tlie  superior  mesenteric  vein  (fig.  144,  6)  commences  in  that  part 

mMen  «  ^    q£  ^j^^  intestinal  tube  to  which  the  artery  is  distributed.    Its  radicles 

unite  into  one  trunk,  which  accompanies  the  artery  beneath  the 

pancreas,  and  there  joins  the  splenic  vein  to  form  the  vena  portae. 
and  At  the  lower  l)order  of  the  pancreas  it  receives  the  right  gastro- 

bruiches.      epiploic  branch  of  the  stomach,  and  the  pancreatico-duodenal  veins. 

(fig.  144,  c). 
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The  mtttni^ic  Igmphatic  glandt  are  numerous  between  tlio  layers  H«Mntcric 
of  the  mesentery,     Aii  upper  group  lies  by  the  side  of  the  arteiy,  **" 
and  contains  the  largest  glands ;  and  a  tower  group,  near  the  in- 
testine, is  lodged  in  the  intervaacular   spaces.     The  cbylifcroaB  irini*»tkB. 
vessels  of  tlie  small  intestine,  and  the  absorbenta  of  the  part  of  the  them.'* 
large   intestine   supplied  by   the   superior  mesenteric   artery,   pass 
through  the  mesenteric  glands  in  their  course  to  the  thoracic  duct. 

Pig.  1*2." 


Along  the  Hide  of  the  ascending  and  the  transvctse  colon  arc  n  Mcto-ruUo 
few  other  small  lymphatic  glands  meM-cohe,  which  receive  some  b'™^ 
absorbents  of  the  large  mteetme 

DiMtction  (flg  142)    Bj  drawing  the  small  intestine  over  to  the  ^t^J!"' 
right  side,  the  dissector  will  observe  the  mfcnor  mesenteric  artery  innentuic 
on  the  front  of  the  aorta  a  little  ohove  the  bifurcation      The  peri-  "rteryi 
tonemn  should   bo  removed  from  it,  and  the  branches   should  be 
traced  outwards  to  the  remaining  half  of  the  large  intestine :  a  part 
of  the  artery  enters  the  pelvis,  but  tlus  will  be  dissected  afterwards. 

*  The  lowar  mesenteric  artery,  and  tba  aorta,  seeo  bjr  turoing  oude  the 
upper  newnteric  orterj  and  the  siobII  iateatiue  (TiedenuuiD).  a.  Aoria.  b. 
lojerior  mesenleric  artery,  r.  Left  colic  d.  Sigmoid,  and  <,  .Saperior 
luBOMnrhoidot  braachea.  /.  Upper  mesaateric.  g.  Beiial.  h.  Si>ermatic  of 
Uw  left  aide. 
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On  the  artery  and  its  branches  the  inferior  mesenteric  plexus  of 
nerves  ramifies. 

The  mesenteric  vein  is  to  be  followed  upwards,  away  from  the 
trunk  of  the  artery,  to  its  junction  vrith  tlie  splenic,  or  with  the 
superior  mesenteric  vein. 

On  the  aorta  the  dissector  will  meet  with  a  plexus  of  nerves, 
which  is  to  be  left  uninjured. 

The  inferior  mesenteric  artery  (fig.  142,  h)  supplies  branches  to 
the  part  of  the  large  intestine  beyond  the  transverse  colon ;  and 
communicating  with  the  superior  mesenteric,  assists  to  maintain 
the  chain  of  anastomosis  along  the  intestinal  tube. 

This  vessel  is  of  smaller  size  than  the  superior  mesenteric,  and 
arises  from  tlie  aorta,  from  one  to  two  inches  above  the  bifurca- 
tion. At  first  the  vessel  descends  on  the  aorta,  and  crosses  the 
left  common  iliac  artery,  as  it  courses  to  the  pelvis  to  end  in 
branches  for  the  rectum  (superior  hsemorrhoidal).  The  following 
branches  are  furnished  by  it  to  the  descending  colon  and  the 
sigmoid  flexure. 

a.  The  left  colic  artery  (c)  ascends  in  front  of  the  left  kidney, 
and  divides  into  an  ascending  and  a  descending  branch  for  the 
supply  of  the  descending  colon  :  by  the  ascending  ofEset  it  anasto- 
moses with  the  middle  colic  branch  of  the  superior  mesenteric. 

h,  Tlie  sifjmokl  artery  (d)  is  distributed  to  the  sigmoid  flexure, 
and  divides  into  offsets  which  anastomose  above  with  the  preceding 
coHc,  and  below  with  the  hajmorrhoidal  l)ranch.  Here,  as  in  the 
rest  of  the  intestinal  tube,  arches  are  formed  by  the  arteries  before 
they  reach  the  intestine. 

c.  The  superior  hmmorrholdal  artery  (e)  enters  between  the  layers 
of  the  meso-rectum,  and  is  distributed  to  tlie  lower  part  of  the  great 
intestine :  it  will  be  described  in  the  dissection  of  the  pelvis. 

The  inferior  mesenteric  vein  (fig.  144,  d)  begins  in  the  part  of  the 
great  intestine  to  which  its  companion  artery  is  distributed,  and 
ascends  along  the  psoas  nmscle  to  open  into  the  splenic  vein  be- 
neath tlic  pancreas.  OccaHionally  it  joins  the  superior  mesenteric 
vein. 

Both  mesenteric  veins  are  witliout  valves,  and  may  be  injected 
from  the  tnmk  to  the  branches,  like  an  artery. 

Lymphatic  glands  are  ranged  along  the  descending  colon  and  the 
sigmoid  flexure.  The  absorbents  of  the  intestine,  after  passing 
tlu*ough  those  glands,  enter  the  left  liunbar  lymphatic  glands. 

Sybipathetic  Nervk.  The  following  plexuses  of  the  sympathetic 
on  the  vessels,  atz.,  superior  mesenteric,  aortic,  spermatic,  and  in- 
ferior mesenteric,  are  derived  from  the  solar  plexus  beneath  the 
stomach.  The  remaining  portion  of  the  sympathetic  nerve  in  the 
abdomen  will  be  subsequently  referred  to. 

Dissection,  On  the  two  mesenteric  arteries  the  dissector  will  have 
made  out,  already,  the  plexuses  of  nerves  distributed  to  the  intes- 
tinal tube  beyond  the  duodenum. 

He  has  now  to  trace  on  the  aorta  the  connecting  nerves  between 
the  mesenteric  plexuses,  by  taking  the  peritoneum  from  the  aorta 
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between  the  mesenteric  vessels.  From  the  upper  part  of  the  aortic 
plexus  an  offset  is  to  be  followed  along  the  spermatic  artery ;  this 
may  be  done,  on  the  left  side,  where  the  vessel  is  partly  laid  bare. 

By  removing  the  peritoneum  from  the  front  of  the  sacrum,  and  hvpogastric 
following  downwards,  over  the  iliac  arteries,  the  nerves  from  the  ^  *"**" 
aortic  plexus  and  the  lumbar  ganglia,  the  dissector  will  arrive  at 
the  hypogastric  plexus  of  the  pelvis,  opposite  the  top  of  the  sacrum. 

The  superior  mesenteric  plexus  is  a  large  offset,  and  is  distributed  Siiperior 
to  the  same  extent  of  the  intestinal  tube  as  the  mesenteric  artery.  JJ^^*®'*^ 
The  nerves  surround  closely  the  artery  with  a  sheath,  but  near  the  i^  on  artery 
intestine  some  of  them  leave  the  vessels,  and  divide  and  communi-  of  same 
cate  before  entering  the  gut.    Branches,  The  secondary  plexuses  are       J. 
the  same  as  the  offsets  of  the  artery,  viz.,  intestinal  nerves  to  the  plexuses, 
small  intestine ;  and  an  ileo-colic,  a  right  colic,  and  a  middle  colic 
plexus  to  the  large  intestine. 

The  aortic  plexus  is  the  network  of  nerves  covering  the  aorta  Aortic 
below  the  superior  mesenteric  artery ;  it  is  stronger  on  the  sides  SertJed* 
than  the  front  of  the  aorta,  in  consequence  of  its  receiving  acces-  ^^  ^^^  ' 
sory  branches  from  the  lumbar  ganglia,  especially  the  left.    At  the 
upper  part  the  plexus  derives  an  offset,  on  each  side  of  the  aorta, 
from  the  solar  and  renal  plexuses.     It  ends  inferiorly,  on  each  side,  otftets. 
in  branches  wliich  cross  the  common  iliac  artery,  and  enter  the 
hypogastric  plexus  of  the  pelvis.    From  it  offsets  are  furnished  to 
the  spermatic  and  inferior  mesenteric  arteries. 

The  spermatic  plexus,  formed  by  roots  from  both  the  aortic  and  Spermitic 
the  renal  plexus,  runs  on  the  spennatic  artery  to  the  testicle ;  in  the  J"*'""*  * 
cord  it  joins  other  filaments  on  the  vas  deferens. 

In  the  female,  the  nerves  on  the  ovarian  (spermatic)  artery  are  in  female, 
furnished  to  the  ovary  and  the  utenis. 

The  inferior  mesenteric  plexus  supplies  the  part  of  the  intestinal  inferior 
tube  to  which  the  artery  is  distributed.    This  plexus  is  furnished  JJ^J^ ;  ^ 
from  the  left  part  of  the  aortic  plexus ;  and  the  nerves  composing 
it  are  whiter  and  larger  than  in  either  of  the  preceding  plexuses  of 
the  sympathetic.    Near  the  intestine  (sigmoid  flexure)  the  branching  nerves  join 
of  the  nerves  and  the  union  of  contiguous  twigs  are  well  marked,  y^g^*. 
Branches.  Its  secondary  plexuses  are  named  from  the  arteries  they  secondary 
accompany,  viz.,  left  colic,  sigmoid,  and  superior  hcemorrhoidal :  plexuses. 
they  ramify  on  the  vessels,  and  have  a  like  distribution. 

The  hypogastric  plexus,  or  the  large  prevertebral  centre  for  the  Hypogastric 
supply  of  sympathetic  nerves  to  the  viscera  of  the  pelvis,  is  situate  ^  *"**  * 
in  front  of  the  upper  part  of  the  sacrum.    It  is  developed  more  on  situation, 
the  sides  than  in  the  centre ;  and  the  nerves,  which  are  large  and 
flat,  have  a  plexiform  arrangement,  but  without  any  intermixed 
ganglionic  masses. 

By  its  upper  part  it  receives  the  nerves  on  the  aorta,  and  is  joined  receives 
by  some  filaments  from  one  or  two  of  the  upper  sacral  ganglia.  »orticpexui 
Inferiorly  the  plexus  ends  in  two  parts,  right  and  left,  the  last  and  ends  in 
being  the  largest :  each  is  continued  forwards  by  the  side  of  the  ^Ji^Jj^. 
internal  iliac  arterj-  to  the  pch-ic  plexus  of  the  same  side,  and  to  the 
viscera. 
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CONNECTIONS  OF  AORTA  AND  VENA  CAVA. 
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Before  the  viscera  are  removed  from  tlie  body,  the  connections  of 
the  abdominal  aorta  and  vena  cava  may  be  learnt. 

Dissection,  To  see  the  aorta  above  the  origm  of  tlie  superior 
mesenteric  artery,  it  will  be  necessary  to  detach  the  great  omentum 
from  the  stomach,  without  injuring  the  gastro>epiploic  artery  along 
the  great  curve  ;  and  after  raisusg  the  stomach  and  the  spleen,  to 
remove  tlie  peritoneum  from  the  surface  of  the  pancreas.  A  short 
arterial  trunk  (cocliac  axis)  above  the  pancreas  is  not  to  be  cleaned 
now,  otherwise  the  nerves  about  it  would  be  destroyed. 

The  vena  cava  on  the  right  side  of  the  aorta  may  be  followed  as 
far  as  the  posterior  border  of  the  liver,  where  it  disi^pears.  The 
connections  of  its  upper  part  can  be  better  observed  a£fcer  the  dis- 
section of  the  vessels  of  the  liver. 

The  aorta  enters  the  abdomen  between  the  pillars  of  the  dia- 
phragm, and  divides  into  iliac  arteries  opposite  the  left  side  of  the 
fourth  lumbar  vertebra.  At  the  beginning  the  vessel  occapies  the 
middle  line  of  the  spine,  but  it  gradually  inclines  to  the  left  as  it 
descends. 

In  the  abdomen  the  aorta  lies  behind  all  tlie  viscera ;  but  it  is 
crossed  more  immediately  by  the  pancreaR  and  duodenum,  which  it 
touches  without  the  intervention  of  peritoneum.  Its  connections 
are  the  following :  at  first  it  is  covered  by  the  solar  plexus,  and  by 
the  pancreas  and  the  splenic  vein  ;  still  lower  (beyond  the  superior 
mesenteric  artery)  by  tlie  left  renal  vein  and  the  duodenum  ;  and 
thence  to  its  termination  by  the  peritoneum  and  the  aortic  plexus. 
The  vessel  lies  on  the  lumbar  vertebrae,  witli  the  pillars  of  the  dia- 
phragm embracing  it  at  the  begimiing.  To  its  right  side  is  the 
vena  cava.    Its  relation  to  other  deep  parts  is  mentioned  in  p.  533. 

The  vena  cava  inferior  commences  on  the  right  side  of  the  fifth 
lumbar  vertebra  by  the  union  of  the  common  iliac  veins,  and  reaches 
thence  to  the  heart. 

The  venous  trunk  is  placed  on  the  right  side  of  the  vertebral 
column.  It  lies  close  to  the  aorta,  and  is  concealed  by  the  same 
viscera  as  liigh  as  the  crus  of  the  diapliragm  ;  but  above  that  spot 
it  is  inclined  away  from  the  artery,  and  ascending  on  the  right  of 
the  crus  of  the  diaphragm,  is  imbedded  in  the  posterior  part  of  the 
liver  for  an  inch  or  more.  Lastly,  it  leaves  the  abdomen  by  an 
aperture  in  the  tendinous  centre  of  the  diaphragm,  on  the  right  of, 
and  higher  than  tlie  aortic  opening. 

Its  connections  with  vessels  are  not  the  same  as  those  of  the  aorta. 
Beneath  it  are  the  right  lumbar,  renal,  capsular,  and  diapliragmatic 
arteries ;  and  crossing  over  it  below  tlie  kidney  is  the  spermatic. 
Superficial  to  it  beneath  the  pancreas  is  the  beginning  of  the  vena 
porta?.  Offsets  of  the  solar  plexus  of  nerves  descend  on  it,  as  on 
the  aorta. 
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CONNECTIONS  OF  THE  DUODENUM  AND  PANCREAS. 

Dissection.  To  see  satisfactorily  the  duodenum  and  the  pancreas  Remove 
tlie  intestinal  tube,  beyond  the  duodenum,  is  to  be  removed  in  the  "*''*^*">'* 
following  way  : — a  double  ligature  is  to  be  placed  on  the  upper 
part  of  the  jejunum,  another  on  the  lower  end  of  the  sigmoid 
flexure  of  the  colon,  and  the  gut  is  to  be  cut  through  at  the  points 
at  which  it  is  tied.  The  detached  piece  of  the  intestinal  tube  is  to 
be  taken  away  by  cutting  through  the  vessels,  and  the  peritoneum 
•connecting  it  to  the  wall  of  the  abdomen.  After  it  has  been 
separated,  it  is  to  be  set  aside  for  future  study  whilst  the  body  is 
turned. 

The  student  should  moderately  inflate  the  stomach  and  duodenum  to  see  the 
from  the  cut  extremity  of  the  latter,  and  remove  the  loose  peritoneum  *^^*****^*""» 
^nd  the  fat ;  whilst  cleaning  them,  he  should  lay  bare  the  larger 
vessels  and  nerves. 

On  turning  upwards  the  stomach  the  pancreas  may  be  traced  and  pan- 
from  the  spleen  on  the  one  hand  to  the  duodenum  on  the  other  *^"*"» 
<fig.  143).     By  pulling  forwards  the  duodenum,  the  common  bile  ^^  *^^®** 
<luct  may  be  found,  posteriorly,  between  the  intestine  and  the  head 
of  the  pancreas  ;  and  some  of  the  pancreas  should  be  removed,  to 
«how  its  duct  entering  the  duodenum. 

Duodenum  (tig.  143,  d).  The  first  part  of  the  small  intestine,  or  Extent  of 
the  duodenum,  begins  at  the  pyloric  end  of  the  stomach,  and  crossing  *i"<>d«'»'""  *• 
the  spinal  column,  ends  on  the  left  side  of  the  second  lumbar 
vertebra.    It  makes  a  curve  around  the  head  of  the  pancreas,  and 
occupies  the  right   hypochondriac,   right   lumbar,    and   umbilical  course  and 
regions  of  the  abdomen.     From  its  winding  course  around  the  ^'^^^o**- 
pancreas  it  is  divided  into  tlwee  parts — superior  transverse,  vertical,  Dimion. 
iuid  inferior  transverse. 

The   superior   transverse  part   is   free   and   moveable,  like   the  First  part  U 
stomach ;  it  measures  about  two  inches  in  length,  and  is  directed  J^S'ii**' 
from  the  pylonis  to  the  neck  of  the  gall  bladder,  ascending  slightly  moveable. 
T)etween  one  point  and  the  other.    In  front  it  is  overlapped  by  the 
liver,  as  well  as  by  the  gall  bladder  when  this  is  distended  ;  and 
behind  it  are  the  bile  duct  and  the  vena  portae. 

The  v>ertical  jmrt  is  fixed  almost  immoveably  by  the  peritoneum  8<M*ond  iwrt 
«nd  the  pancreas.    It  is  nearly  three  inches  in  length,  and  descends  **  ^^'^ 
from  the  gall  bladder  as  far  as  the  third  lumbar  vertebra.    Super- 
ficial to  this  part  is  the  right  bend  of  the  colon  ;  and  beneath  it^andrastaon 
4ire  the  kidney  and  its   vessels.    On  its  inner  side  is  the  head  of  ****  Wdney- 
the  pancreas,  with  the  common  bile-duct.    The  ducts  of  the  liver 
^nd  pancreas  pour  their  contents  into  this  portion  of  the  duodenum. 

The  inferior  transverse  part  is  the  longest  of   the  three,  and  is  The  thlM 
continued  across  the  spinal  column  to  end  in  the  jejunal  portion  of  j^^Jjt*^*^ 
the  small  intestine.    As  it  crosses  the  spine,  it  ascends  from  the  fa  move- 
third  to  the  level  of  the  second  lumbar  vertebra,  and  lies  between  ***** ' 
the  layers  of  the  transverse  meso-colon.    It  has  the  following  con- 
nections with  parts  around  :  — 

I  I  8 
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In  front  of  it  are  the  superior  mesenteric  vessels  with  their  plexitft 
of  nerves.  Beneath  it  lie  the  vena  cava  and  the  Aorta,  with  the 
pillars  of  the  diaphragm ;  and  the  left  renal  vein  is  sometimes 
between  it  and  the  aorta.    Above  it  is  the  pancreas. 

Pancreas  (fig.  143,^).  The  pancreas  is  situate  behind  the  stomach, 
and  has  numerous  and  complicated  connections.  Of  an  elongated 
form,  it  extends  across  the  spine  from  the  spleen  to  the  duodenum, 
and  occupies  the  left  hypochondriac,  the  mnbilical,  and  the  right 
lumbar  region  of  the  abdomen. 

The  gland  is  covered  anteriorly  by  the  ascending  layer  of  the 
transverse  meso-colon.  It  is  in  contact  posteriorly  with  the  aorta, 
the  vena  cava,  and  the  pillars  of  the  diaphragm ;  and  it  conceals 
liko^nse  the  splenic  vein  and  the  commencement  of  the  vena  portie. 

Projecting  above  the  upper  border,  near  the  centre,  is  the  arterial 
trunk  of  the  coclic  axis  :  to  the  left  of  that  vessel,  along  the  same 
border,  is  placed  the  splenic  artery ;  wliilst  to  the  right  of  it  lie  the 
hepatic  artery  and  the  first  part  of  the  duodenum.  At  the  lower 
border  the  superior  mesenteric  vessels  emerge  opposite  the  coelic 
axis  ;  to  the  right  of  that  spot  lies  the  third  part  of  the  duodenum, 
and  to  the  left,  the  inferior  mesenteric  ascending  to  join  the  splenie 
vein. 

The  left  end  or  the  tail  of  the  pancreas  touches  the  spleen,  and 
is  placed  over  the  left  kidney.  The  right  extremity  or  the  head  i» 
received  into  the  concavity  of  the  dnodennm,  the  two  being  partly 
separated  by  the  common  bile  duct  and  the  pancreatico-duodenal 
arteries.  Tliis  part  projects  above  and  below  the  body  of  the 
gland,  like  the  head  of  a  hammer  beyond  the  handle  ;  and  the 
lower  projecting  piece  is  directed  to  the  left  along  the  duodenum 
beneath  the  superior  mesenteric  vessels. 


car.LiAC  AXIS  and  vena  pokt.k. 


Arteries  of        A  short  branch  of  the  aorta, — the  coeliac  axis,  furnishes  arteries^ 
^        to   the  stomach  and  duodenum,  the  liver,  pancreas,  and  spleeen  ; 
it  subdivides  into   three   chief  branches, — coronary,  hepatic,  and 
splenic. 

The  veins  corresponding  with  the  arteries  (except  the  hepatic^ 
are  collected  into  one  trunk — the  vena  porta*. 

Dissection.  The  vessels  have  been  in  part  laid  bare  by  the 
.previous  dissection,  and  in  tracing  them  out  fully  tlie  student 
should  spare  the  plexuses  of  nerves  around  each.  Supposing  the 
liver  well  raised,  ho  may  first  follow  to  the  left  side  the  small 
coronary  artery,  and  show  its  branches  to  the  cesophagus  and  the 
stomach.  Next  the  hepatic  artery,  with  the  vena  porta?  and  the 
bile  duct,  may  be  traced  to  the  liver  and  the  gall  bladder  ;  and  a 
considerable  branch  of  it  should  be  pursued  beneath  the  pylorus  to 
ands}denic.  the  stomach,  duodenum,  and  pancreas.  Lastly,  the  splenic  arterj^ 
which  lies  along  the  upper  border  of  the  pancreas,  is  to  be  cleaned  ; 
and  its  branches  to  the  pancreas,  stomach,  and  spleen  should   be 
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defined  ;  tliis  is  a  difficult  task  without  the  aid  of  some  one  to  hold 
aside  the  stomach  and  spleen. 

The  veins  will  have  been  dissected  for  the  most  part  with  the  Vciiw. 
Arteries  ;   but  the  origin  of   the  vena  portie  is  to  be  made  out 
beneath  the  pancreas,  and  in  front  of  the  vena  cava. 

The  CCELIAC  AXIS  (fig.  143,  c)  is  the  first  visceral  branch  of  the  Cocliac  axiti 
abdominal  aorta,  and  arises  between  the  pillars  of  the  diaphragm,  ^l^  ^i.  *^ 
It  is  a  short  thick  trunk,  about  half  an  inch  long,  which  projects  lo^"^  :— 
above  the  upper  border  of  the  pancreas,  and  is  surrounded  by  the 
solar  plexus  of  the  sympathetic.     Its  branches— coronary,  hepatic, 
and  splenic — radiate  from  the  trunk  (whence  the  name  axis)  to 
their  distribution  to  the  viscera  in  the  upper  part  of  tlie  abdomen. 

«.  The  coronary  artery  (d)  is  the  smallest  of  the  tlu-ee,  and  Coroner, 
passes  between  the  layers  of  tlie  httle  omentum  to  the  left  end  of  *  ^^ 
the  stomach.  At  that  spot  it  furnishes  some  oesophageal  branches, 
and  turns  from  left  to  right,  along  the  upper  border  of  the 
stomach,  to  anastomose  with  a  branch  (pyloric  (o)  )  from  the 
hepatic  artery.  Its  offsets  to  the  oesophagus  and  the  stomach  are 
thus  distributed : — 

CEaopliageal  branches  ascend  on  tlie  gullet  through  the  opening  oflseu  tu 
in  the  diaphragm,  supplying  that  tube ;  and  they  anastomose  on  it  phag^ 
with  branches  of  the  thoracic  aorta. 

Gastric  branches  are  given  to  both  sides  of  the  stomach,  and  those  »»*i  ^« 
on  the  left  end  communicate  with  twigs  (vasa  brevia)  of  the  splenic 
artery. 

b.  The  splenic  artery  (<?)  is  the  largest  branch  of  the  coehac  axis  in  ^j^^^^ 
the  adult.    It  is  a  tortuous  vessel,  and  runs  almost  horizontally  to 

the  spleen,  along  the  upper  border  of  the  pancreas.    Near  the  spleen 

it  divides  into  terminal  branches,  about  seven  in  number  (from  four  «uppiiea  the 

to  ten),  which  enter  that  viscus  by  the  surface  towards  the  stomach. 

It  is  accompanied  by  the  splenic  vein,  which  is  below  it ;  and  it 

distributes  branches  to  the  pancreas  and  the  stomach. 

Pancreatic  branches.  Numerous  small  branches  are  supplied  to  the  the  iwncreu 
^land ;  and  one  of  these,  art  pancreatica  magna^  arises  near  the  g^^l^^l^rigB, 
left  end,  and  runs  to  the  right  in  the  substance  of  the  viscus  with 
the  duct. 

Branches  for  tJie  stomach  arise  from  the  divisions  of  the  artery  near  and  the 
the  spleen.    Some  of  these,  vasa  breoia,  turn  upwards  to  the  left  •*o™^** 
end  of  the  stomacli,  beneath  the  gastroHsplenic  omentum,  and  ramify  ^^u|^ 
in  the  coats  of  that  organ. 

Another  longer  branch,  art,  gastro'epiplotca  sinistra  (/)  turns  to  and  left 
the  right  between  the  layers  of  the  great  omentmn  along  the  great  ^pi(Ac 
c'lurature  of  the  stomach,  and  inosculates  with  the  right  gastro- 
epiploic branch  of  the  hepatic  artery.    This  artery  distributes  twigs 
to  both  surfaces  of  the  stomach,  and  between  tiie  pieces  of  peri- 
toneiun  forming  the  great  omentum. 

c.  The  hepatic  artery  (g)  is  intermediate  in  size  between  the  other  Hepatic 
two,  and  is  encircled  by  the  largest  plexus  of  nerves.    In  its  course  •"^'^ » 
to  the  liver  the  vessel  is  bent  first  to  the  right  towards  the  small  the  liver, 
end  of  the  stomach,  where  it  supplies  its  principal  branches  (superior 
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iB  Tiiich  <t    pyloric  and  gastro-epiploic).    It  aBceoda  then  between  the  Uyera  of 
™^"'  the  little  omentum,  on  the  left  side  of  the  bile  dact  and  veiu  porfie. 

and  dhridn  near  the  transvene  fiimre  of  the  In-er  into  two— -tb» 
m»l  npplln  right  and  left  hepatic.     Brtmeha  are  distrihttted  not  only  to   thfr 

liver,  hut  freely  to  the  stomach,  the  duodenum,  and  the  poncreaa,  as 

below  :— 
oOMii  to  The  ttiptrior  pgione  braneh  (o)  dncendu  to  the  upper  border  of 

tWitonM'b.  ji^  rtomach,  and  lunning  from  right  to  left  anoatomoBes  with  the 

Kg.  1*8.' 


coronary  nrteo" ;  it  distributeii  Binall  artcrinl  twigs  on  both  Burfocew 
of  the  Htonincli. 

The  righl  gatlro-tpiploic  hrancJi  (A)t  (*rt.  gast.  cpiploTca  deitro) 
deacendH  beneath  the  duodenum  near  the  pyloniB,  and  turning  la 
the  left  along  the  great  curvature  of  the  utomnch,  inosculates  M'itli 
the  left  gnstro-epiploTc  of  the  splenic  artery.  To  the  surfaces  of  the 
stomach  some  offsets  are  given  ;  and  others  descend  between  the 
layers  of  the  omentum.  It  furnishes  the  following  named  branches 
to  the  stomndi,  and  the  pancreas  and  duodenum  : — 

Small  iii/frior  jii/hrk  brnnchcs  end  ui  the  sinnll  extremity  of  the- 
stomach. 

Tlie  pancrealicKMluodeniil  hranrh  (!)  (superior)  arises  opposite  the 
dnodennm,  and  runs  betu-een  the  intestine  mid  tlie  pancreas ;  it 
anastomoses  below  with  the  pnncreatico- duodenal  branch  (inferior) 
of  the  superior  mesenteric  (fig.  144,  &).  Doth  the  duodenum  and 
the  pancreas  recave  offsets  from  this  vessel.   On  the  posterior  aspect 

*  ^eir  of  the  neliiic  axLi,  and  of  the  Tiscerrt  to  vhich  its  braaches  ara 
supplied  (Tiedanunn).  i.  Lirer.  s.  Chll-bladder.  C.  Stomach,  d.  Ddo- 
denain.  i,  Paocreiis.  t.  Spleen.  Vtmdn  a.  Aorta,  h.  Cpper  m«Muteric. 
e.  Cicliac  axis.  d.  Coronair.  t.  Splenic  /.  I«ft  gBstro^epiplolc.  ij. 
Hepatic,  k.  Bight  gastni-epiploic.  i.  Superior,  and  t',  inferior  laacreatico- 
duodenal.     /.   Diaphragmatic  arteries,      n.  Cjitic      o.  Superior  pjtoric. 

+  This  atterj  ia  named  commonTj  gartro-dnodcnat  xa  far  aa  to  the  spot 
whire  it  girei  aS  the  branch  to  the  duodennm  and  lODcrea*. 
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of  the  uime  viscera  is  another  bidbII  ofiset  of  the  pancrentico- 
doodenal  with  a  Bimilar  position  and  diBtribution. 

The  itpatie  hrancheg  (right  and  left)  sink  into  the  liver  at  the  ^?,<*»» '" 
transverse  Ssmirc,  and  ramify  in  its  substance: —  *"• 

The  right  branch  m  divided  wlien  abont  ta  enter  the  transverse  one  br  u* 
iinnre,  and  eupplica  the  following  atnall  artery  to  the  gall  bladder.  |^^^ 

hmSk. 
Fig.  1*4. 


The  eftti'c  arteiy  (n)  bifurcates  on  reaching  the  neck  of  tlie  gall 
bladder,  and  its  two  twigs  ramify  on  the  opposite' aarf aces. 

The  iefl  branch  is  smaller  than  the  other,  and  enters  the  livef  at  •Bdoul 
the  left  end  of  the  transveree  fissure :  a  branch  to  the  ^gelian  lobe  '*•'*'' 
of  the  liver  arises  from  this  piece  of  the  artery. 

Postal  Velns.  Tlie  veins  of  the  intestinal  tube,  and  of  the  spleen  pvtUt 

*  Teaa  porta  anil  the  reins  jaining 

a.  Trunk  of  the  rew  porta^     b.  Upper . 

d.  laferior  mewDleric     (.  Left  gaitn>-epip1< 
g.  Twabrerii. 


(Heale  :  Anatonue  det  IStmaAmi). 
■ontaric.     c.  Bight  ^•tnt.^iplotc. 
/.  ConuuLTTof  thestemacb. 
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and  pancreas,  pour  their  blood  into  the  vena  portie.  The  two 
mesenteric  veins  and  their  branches  have  been  referred  to  (p.  478); 
and  the  two  following,  with  the  trunk  of  the  portal  vein,  remain  to 
be  noticed. 

The  superior  coronary  vein  (fig.  144,/)  lies  along  the  upper  border 
of  the  stomach.  It  begins  in  the  cesophagus  and  the  left  part  of 
the  stomach,  and  joins  the  vena  portse  at  the  pylorus. 

The  epUnic  vein  (fig.  144)  is  large  in  size,  and  is  formed  by  the 
union  of  branches  &om  the  spleen.  It  takes  much  the  same  courae 
as,  but  below  the  artery,  and  runs  beneath  the  pancreas  to  the  front 
of  the  vena  cava,  where  it  joins  the  superior  mesenteric  vein  (6)  to 
form  the  vena  port®. 

Between  its  origin  and  termination  it  receives  branches  corre- 
sponding with  the  following  arteries:— vasa  brevia  (g),  left  gastro- 
epiploic («),  and  pancreatic.  The  inferior  mesenteric  vein  (d)  opens 
into  it  about  its  middle. 

The  vena  porta  (fig.  144,  a)  is  formed  by  the  union  of  the  splenic 
and  superior  mesenteric  veins.  Its  origin  is  placed  in  front  of  tiie 
vena  cava,  but  beneath  the  pancreas,  and  two  inches  from  the  right 
end.  The  vessel  is  about  four  inches  long,  and  is  directed  upwards 
in  the  small  omentum,  behind  the  bile  duct  and  the  hepatic  artery, 
to  the  transverse  fissure  of  the  liver,  where  it  divides  into  a  right 
and  a  left  branch. 

In  its  course  it  is  joined  by  the  coronary  vein  (/),  and  by  the 
cystic  vein  near  the  liver. 

The  right  branch  enters  the  trans vcree  fissure  to  ramify  in  the 
right  lobe  of  the  liver. 

The  left  branch  is  distributed  to  the  left  part  of  the  liver,  and 
gives  a  small  branch  to  the  Spigelian  lobe. 

This  vein  commences  by  roots  in  the  viscera  above  mentioned, 
like  any  other  vein,  but  it  is  deficient  in  valves ;  and  it  ramifies 
through  the  structure  of  the  liver  in  the  some  manner  as  an  artery. 
Its  radicles  communicate  with  the  systemic  veins  on  some  parts  of 
the  intestinal  tube,  but  more  particularly  on  the  rectum. 

Bile  Ducts.  Two  hepatic  ducts  issue  at  the  transverse  fissure  of 
the  liver  (fig.  166),  one  from  each  lobe,  and  unite  to  form  the 
following:— 

The  common  hepatic  duct  is  an  inch  and  a  half  long,  and  receives 
at  its  termination  the  duct  of  the  gall  bladder,  the  union  of  the  two 
giving  origin  to  the  common  bile  duct. 

The  common  bile  duct  (ductus  communis  choledochus)  is  about 
three  inches  long.  It  descends  almost  vertically  beneath  the  upper 
trans^'^erse  portion  of  the  duodenum;  then  passing  between  the 
pancreas  and  the  vertical  piece  of  the  duodenum,  it  opens  into  this 
portion  of  the  intestine  at  the  inner  side,  and  above  tlie  middle. 
Whilst  in  the  small  omentum  the  duct  lies  to  tlie  right  of  the 
hepatic  artery,  and  somewhat  before  the  portal  vein. 

Before  piercing  the  coats  of  the  intestine  it  is  joined  commonly 
by  the  pancreatic  duct,  but  the  two  may  enter  the  duodenum 
separately. 


EPIOASTBIC    PLEXUS   AND    OFFSETS.  489 


SYMPATHETIC  AXD  VAGUS  NERVES. 

Sympathetic  Nerve.    In  the   abdomen,  as  in  the  thorax,  the  General  die. 
sympathetic  nerve  consists  of  a  gangliated  cord  on  each  side  of  the  J^^**  ^' 
vertebral  column,  and  of  prevertebral  centres  or  plexuses,  which 
furnish  branches  to  the  viscera. 

Two  prevertebral  plexuses  exist  in  the  abdomen.    One  of  these,  Twolmge 
the  epigastric,  is  placed  beliind  the  stomach,  and  supplies  nerves  to  JJJjJ'*' 
all  the  viscera  above  the  cavity  of  the  pelvis.   The  other,  the  hypo- 
gastric plexus,  is  situate  in  the  pelvis,  and  distributes  nerves  to  the  atui  hyiK>- 
pelvic  viscera.  gMtnc. 

The  knotted  or  gangliated  cord  will  be  met  with  in  a  subsequent 
stage  of  the  dissection ;  and  only  the  great  solar  plexus  with  its 
ofCsets  is  to  be  now  examined. 

DissectioH,  To  denude  the  epigastric  plexus,  the  following  dissec-  ^J^  **uj^ 
tion  is  to  be  made : — After  the  air  has  been  let  out  of  the  stomach  plexus, 
and  duodenum,  the  portal  vein,  the  common  bile  duct,  and  the 
gastro-epiploTc  vessels  are  to  be  cut  tlux)ugh  near  the  pylorus  ;  and 
the  stomach,  duodenum,  and  pancreas  are  to  be  drawn  over  to  the 
left  side.  On  raising  the  liver  the  vena  cava  appears  :  the  vein  is 
to  be  cut  across  above  the  junction  of  the  renal  vein  with  it,  and 
the  lower  end  is  to  be  drawn  down  with  hooks. 

Beneath  the  vein  the  dissector  will  find  the  large  reddish  semi-  and  the 
lunar  ganglion  ;  and  mixed  up  with  the  nerves  of  the  plexus  are  ganglia, 
numerous  lymphatic  glands,  and  a  dense  tissue,  which  require  to  be 
removed  with  care.  From  its  inner  part  he  can  trace  the  numerous 
nerves  and  ganglia  around  Uie  coeliac  and  superior  mesenteric 
arteries,  and  the  secondary  plexuses  on  the  branches  of  those 
arteries.  From  the  outer  part  of  the  ganglion  o£bets  are  to  be 
followed  to  the  kidney,  the  suprarenal  body,  and  the  diaphragmatic 
arteries :  at  its  upper  part  the  junction  wiih  the  large  splanchnic 
nerve  may  be  seen ;  and  deeper  than  the  last,  one  or  two  smaller 
splanchnic  nerves  may  be  observed  in  a  fissure  of  the  diaphragm, 
which  throw  themselves  into  the  coeliac  and  renal  plexuses. 

The  student  should  then  trace  the  ending  of  the  pneumogastric  Follow  the 
nerves  on  the  stomach.    The  left  nerve  will  be  found  at  the  upper  um^^I^ui 
border  in  front  near  the  oesophagus ;  and  the  right  nerve  will  be  nw^^ea. 
seen  at  a  corresponding  point  on  the  opposite  aspect.   Branches  from 
the  right  nerve  are  to  be  followed  to  the  plexus  of  the  sympathetic  by 
the  side  of  the  coeliac  axis,  and  from  the  left,  to  tlie  hepatic  plexus. 

The  epigastric  or  solar  plexus  is  a  large  network  of  nerves  and  Solar 
ganglia,  which  lies  in  front  of  the  aorta  and  the  pillars  of  the  ^  *^^ ' 
diaphragm :  it  fills  the  space  between  the  suprarenal  capsules  of  •PP*^'"*®^ 
opposite  sides,  and  extends  downwards  to  the  pancreas,  surround-  extent; 
ing  the  coeliac  axis  and  the  superior  mesenteric  artery.    The  plexus 
is  connected  on  each  side  with  the  large  and  small  splanchnic  nerves ; 
and  it  is  joined  also  by  an  offset  of  the  right  pneumo-gastric  nerve. 
Large  branches  are  furnished  to  the  different  viscera  along  the  givea  oibeta 
vessels.  ^5!??*' 
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The  semilunar  ganglia^  one  on  each  side,  are  the  lai^gest  in  the 
body,  and  each  is  joined  at  the  upper  end  by  the  great  splanchnic 
nerve.  Each  is  situate  at  the  outer  part  of  the  plexus,  close  to  the 
suprarenal  body,  and  on  the  pillar  of  the  diaphragm :  the  ^angficm 
on  the  right  side  is  beneath  the  vena  cava.  Irregular  in  shape,  the 
mass  is  oval,  or  divided  into  smaller  ganglia :  from  its  outer  side 
nerves  are  directed  to  the  kidney  and  the  suprarenal  cf^wnle. 

Offsets  of  the  plexus.  The  nerves  supplied  to  the  viscera  foim 
plexuses  around  the  vessels;  thus  there  are  cceliac,  mesenteric, 
renal,  spermatic,  diaphragmatic,  &c, 

DiaphragnuUie  plexus.  This  plexus  comes  from  the  upper  pari  of 
the  semilunar  ganglion,  but  it  soon  leaves  the  artery  to  enter  tiie 
substance  of  the  diaphragm  :  a  communication  takes  place  between 
the  phrenic  nerve  of  the  cervical  plexus  (p.  73)  and  these  brandies 
of  the  sympathetic.  On  the  riglit  side  is  a  small  ganglion  where 
the  plexus  is  joined  by  the  spinal  nerve  ;  and  from  it  filaments  are 
supplied  to  the  vena  cava  and  tlie  suprarenal  body.  The  ganglion 
is  absent  on  the  left  side.     (Swan.) 

The  miirrarenal  verves  ore  very  large  and  numerous,  in  comparison 
with  the  size  of  the  part  supplied,  and  are  directed  outwards  to  the 
suprarenal  body.  One  of  the  splanclmic  nerves  communicates  with 
this  plexus. 

Tlie  renal  plexus  is  derived  from  the  semilunar  ganglion  and 
outer  part  of  the  plexus,  and  is  joined  by  the  smallest  splanchnic 
nerve.  Tlie  nerves  surround  the  renal  artery,  having  small  ganglia 
on  them,  and  enter  the  kidney  with  the  vessels.  An  offset  is  given 
from  the  renal  to  the  speniiatic  plexus  (p.  481). 

Tlie  cceliac  plexus  is  a  direct  continuation  of  tlie  plexus  around 
its  artery  :  it  is  joined  by  the  small  splanchnic  nerve  on  each  side, 
and  by  an  offset  from  the  right  pneunio-gastric  nerve.  The  plexua 
divides  like  the  artery  into  three  parts — coronary,  splenic,  and 
hepatic. 

a.  The  coronary  plexus  accompanies  the  vessel  of  the  same  name 
to  the  upper  border  of  the  stomach,  where  it  ends :  it  communicates 
with  the  left  vagus  nerve. 

b.  The  splenic  plexus  furnishes  offsets  to  the  pancreas,  and  to  the 
stomach  along  the  left  gastro-epiploic  artery :  and  it  is  joined  by 
an  offset  from  the  right  pneumo-gastric  ner\'e. 

c.  The  hepatic  plexus  is  continued  on  the  vena  porta?,  the  hepatic 
artery,  and  the  bile  duct  into  the  liver,  and  ramifies  on  those  vessels  : 
in  the  small  omentum,  the  plexus  is  joined  by  offsets  from  the  left 
vagus.  The  following  secondary  plexuses  are  furnished  around  the 
branches  of  the  hepatic  artery,  and  have  the  same  name  and  dis- 
tribution as  the  vessels :- — 

A  pyloric  plexus  is  distributed  along  the  upper  border  of  the 
stomach. 

Two  other  plexuses — gastro-epiploic  (right)  and  pancreatico-duo^ 
denaly  correspond  in  distribution  w^ith  the  branches  of  each  artery. 

A  cystic  plexus  ramifies  in  the  coats  of  the  gall  bladder  with  its 
arterv. 
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The  remaining  offsets  of  the  plexus,  viz.,  superior  and  inferior 
mesenteric,  aortic,  and  spermatic,  have  been  ah*eady  noticed  (p.  481); 
but  the  derivation  of  the  superior  mesenteric  and  aortic  plexuses 
from  the  epigastric  centre  can  be  now  seen. 

Ending  of  the  splanchnic  nerves.  The  large  nerve  perforates  the  Ending 
cms  of  the  diaphragm,  and  generally  ends  altogetlier  in  the  semi-  gpia^^ic 
lunar  ganglion.  nerve. 

The  small  nerve  comes  through  the  same  opening  in  the  diaphragm  «nau» 
as  the  preceding,  and  joins  the  coeliac  plexus. 

The  smallest  nerve,  which  is  often  absent,  throws  itself  into  the  and 
renal  plexus.  "      ^ 

Ending  of  the  vagus  nerve.  The  pneumo-gastric  nerves  end  in  the 
stomach  :— 

The  left  nerve  divides  into  branches,  which  extend  along  the  f°^^  ^^ 
small  cur\*ature,  and  over  the  front  of  the  stomach;  these  send 
offsets  to  the  hepatic  plexus. 

The  right  nerve  is  distributed  to  the   posterior  surface  of  the  and  right. 
stomach  near  the  upper  border;  it  commimicates  with  its  fellow, 
and  with  the  coeliac  and  splenic  plexuses. 

Dissection.  The  viscera  are  now  to  be  removed  from  the  abdomen,  Prei«rc  for 
in  order  that  the  body  may  be  turned  for  the  dissection  of  the  Back  b^^- 
and  lower  limbs. 

The  stomach  and  the  spleen,  with  the  duodenum  and  the  pancreas,  removing 
are  to  be  taken  away  together  by  cutting  tlu-ough  the  oesophagus 
near  the  diapliragm,  as  well  as  the  vessels  and  nerves  they  receive. 
The  liver  is  to  be  removed  from  the  abdomen  by  dividing  its  liga- 
ments, and  incising  the  vena  cava  between  the  posterior  border  and 
the  diaphragm. 

At  the  same  time  the  left  testicle,  and  the  right  kidney  with  the 
suprarenal  body,  should  be  removed  for  examination  whilst  the 
body  is  tiuned;  the  former  can  be  taken  out  by  cutting  through 
the  spermatic  cord,  and  the  latter  by  dividing  the  vessels  about 
the  middle. 

Directions.  Supposing  the  body  to  be  now  turned  for  the  dissec-  pirectiona 
tion  of  the  Back,  and  to  lie  with  the  face  downwards  for  the  usual  dissector. 
time,  the  dissector  may  look  first  to  the  fascia  liunborum,  which  is 
described  in  the  Dissection  of  the  Back,  p.  385. 

The  rest  of  the  time  should  be  occupied  in  learning  the  viscera 
included  in  the  following  Section. 


Section  IV. 

ANATOMY    OF   THE    VISCERA    OF   THE   ABDOMEN. 

THE  STOMACH. 

The  stomach  is  the  dilated  part  of  the  alimentary  tube  between  Dcnnition. 
the  oesophagus  and  the  small  intestine,  into  wliich  the  masticated 
food  is  received  to  be  changed  into  chyme. 
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Dissection.  To  see  the  form,  the  stomach  must  be  blown  up  mode- 
rately, and  the  surface  cleaned ;  but,  previously,  let  the  student 
detach  the  spleen,  and  cut  through  the  duodenmn  close  to  the 
pylorus. 

Form  and  Divisions,  The  stomach  is  somewhat  conical  in  fonn 
(fig.  145).  Its  size  varies  much  in  different  bodies,  and  is  some- 
times much  diminished  by  a  constriction  in  the  centre :  when  it  is 
moderately  distended,  it  is  about  twelve  inches  long  and  foor  wide. 
There  are  two  ends,  two  orifices,  two  sur&ces,  and  two  borders  or 
curves  to  be  examined. 

Extremities.  The  left  end  or  tuberosity  (fundus  ventriculi)  is  the 
largest  part  of  the  stomach,  and  projects  about  three  inches  to  the 
left  of  the  opening  of  the  oesophagus.  The  right  or  pyloric  end, 
much  smaller  than  the  other,  is  cylindrical,  and  forms  the  apex  of 
the  cone  to  which  the  stomach  is  likened. 

Openings.  The  left  opening  (cardiac),  which  conununicates  with 
the  oesophagus,  is  at  the  highest  part  of  the  stomach,  and  is 
funnel-shaped  towards  the  cavity  of  the  organ.  The  right  or 
pyloric  orifice  opens  into  the  duodenum,  and  is  guarded  internally 
by  a  muscular  baud  (pylorus)  :  at  the  same  spot  the  stomach  is 
slightly  constricted  externally,  where  a  firm  circular  ring  may  be 
felt. 

Surfaces.  The  surfaces  (anterior  and  posterior)  are  somewhat 
flattened  when  the  viscus  is  empty,  but  rounded  when  it  is  dis- 
tended :  the  parts  in  contact  with  them  have  been  referred  to 
(p.  467). 

Borders.  Tlie  upper  border  or  small  cur\'e  is  concave  towards  the 
left  opening,  but  convex  at  the  opposite  end  ;  and  the  lower  border 
or  large  curve  is  convex,  except  near  the  right  end,  where  it  is 
concave — the  concavity  of  the  one  border  corresponding  with  the 
convexity  of  the  other.  An  arterial  arch,  and  a  fold  of  peritoneum 
(omentum),  are  fixed  to  each  border. 

Structure.  In  the  wall  of  the  stomach  are  four  coats,  viz.  serons, 
muscular,  fibrous,  and  mucous ;  and  belonging  to  these  there  are 
vessels,  nerves,  and  lymphatics. 

Serous  coat.  The  peritoneum  gives  a  covering  to  the  stomach,  and 
is  adherent  to  the  surface  except  at  each  margin,  where  an  interval 
exists  corresponding  with  the  attachment  of  the  small  and  large 
omentum :  in  those  spaces  are  contained  the  vessels,  nerves,  and 
l^nnphatics.  During  distension  of  the  stomach  tlie  spaces  above 
mentioned  are  much  diminished. 

The  muscular  coat  will  be  laid  bare  by  the  removal  of  the  serous 
covering.  It  consists  of  tliree  sets  of  fibres, — longitudinal,  circular, 
and  oblique ;  these  lie  from  without  inwards  m  the  order  mentioned, 
and  are  unstriated  or  involuntary. 

The  longitudinal  fibres  (^g.  145,  a)  are  derived  from  the  oesophagi ; 
they  spread  over  the  surfaces,  and  are  continued  to  the  pylorus  and 
the  small  intestine.  The  fibres  are  most  marked  along  the  borders, 
particularly  at  the  smaller  one ;  and  at  the  pylorus  they  are  stronger 
than  in  the  centre  of  the  stomach. 


STEUCTTJEE   OF    STOMACH. 

The  circxtlar  fibret  (fig,  145,  i)  fonn  the  middle  atratum,  and  will  ci 
be  best  seen  by  removing  the  longittidinRl  fibres  near  the  pylorus. 
They  reach  from  the  left  to  the  right  end  of  the  etomacli ;  but  at 
the  pylorus  they  are  most  numerous  and  strongest,  and  fonn  a  ring 
or  sphincter  (c)  around  the  opening. 

The  oblique  fibreg  (fig.  146,  e)  are  continuous  with  the  circnlar  or  »i 
deep  layer  of  the  tesophagus.     On  tlie  left  and  right  of  the  cardiac 
orifice  they  are  so  arranged  as  to  fonn  a  kind  of  sphincter  (</  and  e) 

Fig.  1*5.  • 


(Henle) ;  but  those  nu  the  left  (e),  tlie  strongest,  arch  over  the  great 
end  of  the  stomach,  and  ^read  out  on  the  anterior  and  posterior 
surfaces,  gradually  disappearing  on  them. 

Fibroui  coat.  By  removing  the  muscular  layer  over  a  small  space,  Tl 
the  fibrous  coat  will  ajipenr  as  a  white  sliining  stratum  of  areolar  ^ 
tissue.  This  coat  gives  strength  to  the  stomach,  and  servea  as  a 
bed  in  which  the  lorger  vesaela  and  nerves  ramify  before  their  dis- 
tribution to  the  mucous  layer.  If  a  small  opening  is  made  in  this 
membrane,  the  mucous  coat  will  project  through  It,  supposing  the 
stomach  to  be  distended  with  air. 

Tlie  mueoaf  roat  will  come  into  view  o\\  cutting  open  llic  stomach,  M 
but  the  appearances  now  de8cril)ed  can  be  recognised  only  in  a  recent  ™ 
stomneli. 

This  coat  is  a  thickish  layer,  of  a  pale  rose  colour  noon  after  death  fr> 
in  the  healthy  condition.     In  the  empty  state  of  the  stomach  the  <»> 
membrane  is  less  vascular  than  during  digestion  ;  and  in  infancy 
the  natural  redness  is  greater  than  in  childhood  or  old  age.     When  fo: 
the  stomach  is  contracted  the  membrane  is  thrown  into  numerous 
wavy  ridges  or  rug<r,  which  become  longitudinal  along  the  great 
curve,  towards  the  pylonis. 

*  Diagram  lepreaeDtiog  the  anKogemeDt  of  the  mnscuUr  fibres  of  the 
■loniach.  Fart  of  each  of  the  two  extenud  ooata  a  removed,  a.  Eitetnal  or 
loo^lndiiial  fibres,  h.  Miildle  or  drcnUr.  e.  Sphiactar  of  the  pjlonu.  (/, 
Obliqae  fibres  on  the  left  of  ths  cardiac  openiag.  t.  Oblique  fibres,  more 
— I,  on  the  right  of  Uie  cardiac  orifice,  and  corering  the  great  ead  of 
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TUe  tliicknces  of  the  mucous  raembnme  ie  greatest  near  Ote 
Pflorue  ;  nnd  at  that  spot  it  forms  a  fold,  opposite  the  mnaciilar 
ring,  which  assists  in  closing  the  opening.  If  this  membrane  and 
its  submucous  Inji^r  are  removed  from  the  pjrluric  put  of  the 
Btomacli,  tlie  r[iig  of  muscular  fibres  (sphincter  of  the  pjrlonia)  will 
be  more  perfectly  seen. 

Jlicrotrojiic  alrurtare  of  lite  mtifoui  ntwtbrtme.  With  tlie  aid  of  a 

'  lens,  the  surface  of  the  mucous  membrane,  when  well  washed,  may 
be  seen  to  be  covered  by  shallow  depressions  or  alveoli  (fig.  146), 
which  measure  from  ^^tb  to  y^th  of  an  inch  across.  Generally 
liezngonal  or  polyf^nal  iii  outline,  the  hollows  become  larger  and 

-  more  elongated  towards  the  small  end  of  the  stamach  ;  and  Rear 
the  pylorus  the  niaigins  of  the  otveoli  project,  and  become  irre- 
gular.    In  the  bottom  of  each  depression  are  the  apertures  of 

I  By  means  of  a  tlun  aeotion  under  the  microscope  tiw  membrane 
may  be  obaerred  to  be  composed  ahnoMt  attogetlwr  of  minute 

Kg.  U7.t 


vertical  tubes,  which  lie  side  by  side,  nnd  project  into  the  submucous 
tissue.  Measuring  from  -Jgth  to  -j'ljth  of  nn  inch  in  length,  the 
tabes  are  closed  at  the  deep  end  ;  but  they  open  on  the  surface  of 
the  stomach  both  in  the  olveoli  (lig.  146)  and  in  the  interalveolai 
spaces.  They  are  formed  of  a  homogeneous  membrane,  and  are  for 
the  most  part  strught,  but  towards  the  pylorus  they  increase  in 
lengtli,  and  are  somewliat  sacculated  at  the  deep  extremity  ;  some 
are  divided  into  two  or  more  pieces  (fig.  147). 
At  the  cardiac  end  of  the  stoniach  the  tubes  are  lined  at  the  fne 


*  AlveoUr  depreaaioni  af  the  mneoiu  membnoc  of  tlie  itom 
32  dismetcre,  with  th«  iiiinat«  tah«a  openiog  into  tiiem.     (9prott  BojiL) 

t  Baluged  rtpmaentitioii  of  the  tnbra  of  the  (tomich.  a.  Qwtric  tale 
from  the  pyloric  end  lined,  thronghout,  b;  eiilaiiuuu'  epitheliom  (EiUliker). 
6.  Gastric  tnbe  fcum  the  eanliac  ead,  with  ft  coInnin*r  epitheliom  lining  near 
the  montli,  and  Battened  nucleated  gmnilar  celli  bejond  fThomion}. 
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ond  by  columnar  epithelium  (fig.  147,  b)  ;  Imt  in  the  closed  end  by  some  secret^^ 
flattened  and  granular  nucleated  cells,  which  are  named  peptic  glands,  ffilSJ^         * 
and  are  supposed  to  give  origin  to  the  gastric  fluid.    Towards  the 
pylorus  the  tubes, are  clothed  throughout  by  columnar  epithelium  some mucoM. 
(fig.  147,  a),  and  secrete  mucus. 

A  columnar  epitJielium  covers  the  surface  of  the  mucous  mem-  Epithelial 
brane,  and  enters  the  small  tubules.  covering. 

On  the  attached  surface  of  the  mucous  membrane  is  a  thin  layer  Submncoiia 
of  involuntary  muscular  fibres,  separating  it  from  the  fibrous  coat :  {JJ^J?. 
it  is  said  to  send  offsets  amongst  the  tubules. 

Bloodvessels,  Tlie  arteries  of  the  stomach,  after  suppl3ring  the  Arteries, 
muscular  coat,  ramif}^  in  the  submucous  tissue ;  from  this  anasto- 
mosis fine  off^sets  are  continued  on  the  tubes  to  the  inner  surface  of 
the  mucous  membrane,  where  they  form  a  network.    The  veins  begin  veins, 
in  the  mucous  membrane,  receive  branches  from  the  muscular  coat, 
and  deliver  their  blood  into  the  portal  system. 

Lymphatics.  Two  layers  of  absorbents,  superficial  and  deep,  exist  lymphatics. 
In  the  stomach :  the  latter  begin  in  a  plexus  beneath  the  tubules, 
and  form  a  network  in  the  fibrous  layer.     Both  sets  leave  the 
«tomach  with  the  bloodvessels. 

Nerves.  The  nerves  are  derived  from  the  pneumo-gastric  and  sym-  and 
pathetic  (p.  490),  and  can  be  followed  to  the  fibrous  coat :  small 
ganglia  have  been  observed  on  them. 


SMALL  INTESTINE. 

The  three  parts  into  which  the  small  intestine  is  divided,  have  Characters, 
the  following  characters  : — 

The  duodenum  measures  as  much  as  the  breadth  of  twelve  fingers,  Length, 
viz.  about  ten  inches,  and  is  more  fixed  than  the  rest  of  the  intes- 
tinal tube.    It  is  wider  than  either  the  jejunum  or  the  ileum,  and  »^  •»* 
its  muscular  coat  is  also  thicker.     Into  it  the  common  bile  and  ^    ^ 
pancreatic  ducts  pour  their  contents.  entering  it 

The  jejunum  and  the  ileum  together  measure  about  twenty  feet  Length, 
in  length,  and  are  connected  with  the  mesentery.    There  is  not  any 
perceptible  difference  between  the  termination  of  the  one  and  the  Division, 
commencement  of  the  other,  but  two  fifths  of  the  length  are  as- 
signed to  the  jejunum,  and  three  fifths  to  the  ileum.     Between  the  Differences 
ends,  however,  a  marked  difference  may  be  perceived  ;  for  the  upper  **  ****  ^^ 
part  of  the  jejunum  is  thicker  and  more  vascular  than  the  lower 
part  of  the  ileum,  and  its  width  is  also  greater. 

Structure.  In  the  small  intestine  the  wall  is  formed  by  the  same  stnictore. 
number  of  layers  as  in  the  stomach,  viz.  serous,  muscular,  fibrous, 
mucous,  and  submucous. 

Dissection.  The  different  layers  are  to  be  examined  on  pieces.  Dissection 
about  three  inches  long,  taken  from  the  duodenum,  the  upper  part  '**'  '*' 
of  the  jejunum,  and  the  lower  end  of  the  ileum.    After  the  pieces 
have  been  cut  off,  they  are  to  be  distended  with  air ;  and  the  serotis 
covering  is  to  be  torn  off  for  a  short  distance,  to  show  the  muscular 
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coat,  but  in  doing  this,  the  external  longitudinal  fibres  will  be  taken 
away  without  great  core. 

The  serous  coat  is  closely  connected  with  the  subjacent  muscular 
layer.  To  the  jejunum  and  ileum  it  furnishes  a  covering,  except 
at  the  attached  part  where  the  vessels  enter  :  at  this  spot  the  peri- 
toneum is  reflected  off  to  form  the  mesenter}*,  and  a  space  exists 
resembling  that  at  the  borders  of  the  stomach.  The  peritoneum 
surrounds  the  duodenum  only  partly ;  this  peculiarity  has  been 
described  at  p.  475. 

The  muscular  coat  is  constructed  of  two  sets  of  fibres,  a  superficial 
or  longitudinal,  and  a  deep  or  circular.  Tlie  fibres  are  pale  in  coloiu-, 
and  are  not  striated. 

The  longitudinal  fibres  form  a  tliin  covering,  which  is  most  marked 
at  the  free  border  of  the  gut. 

The  circular  fibres  are  much  more  distinct  than  the  others,  and 
give  the  chief  strength  to  the  muscular  coat:  they  do  not  form 
complete  rings  around  the  intestine. 

Dissection,  On  the  removal  of  a  part  of  the  muscular  stratum 
from  the  jejunum  or  the  ileum,  the  submucous  fibrous  layer  wHl 
come  into  view. 

The  fibrous  coat  has  the  same  position  and  use  as  the  correspond- 
ing layer  in  the  stomach. 

Dissection.  In  the  tipper  part  of  the  duodenum  the  student  is  to 
seek  some  small  compound  glands — those  of  Brunner,  which  are 
imbedded  in  the  subniiicotis  tissue.  They  lie  beneath  the  mucous 
membrane,  and  will  be  seen  shining  through  the  fibrous  layer,  when 
the  muscular  coat  has  hecn  taken  away. 

The  pieces  of  intestine  may  be  opened  and  washed  to  show  the 
mucous  coat,  but  the  gut  should  be  cut  along  the  line  of  attach- 
ment of  the  mesentery,  so  as  to  avoid  Peyer's  glands  on  the  opposite 
side. 

Mucous  coat.  The  lining  membrane  is  thicker  and  more  vascular 
at  the  begiiming  than  at  the  ending  of  the  small  intestine.  It  is 
marked  by  numerous  prominent  folds  (valvuhe  conniventes)  ;  and 
the  surface  of  the  membrane  is  covered  with  small  processes  (villi) 
like  the  pile  of  velvet.  Occupying  the  substance  of  tlie  mucou.s 
coat  are  numerous  glands  ;  and  covering  the  whole,  is  a  colmnnar 
epithelium. 

A  thin  layer  of  non-striated  muscular  fibres  (inuscularis  mucosa') 
covers  the  outer  surface  of  this  coat  (tig.  152,  d),  and  sends  inwards 
prolongations  between  the  tubules  uito  the  villi. 

Tlie  valvulcc  conniventes  (fig.  148)  (valves  of  Kerkring)  ore 
pennanent  ridges  of  the  iimcous  membrane,  wliich  are  arranged 
circularly  in  the  intestine,  and  project  into  the  alimentary  mass. 
Crescentic  in  form,  they  extend  round  the  intestine  for  half  or  two 
thirds  of  its  circle,  and  some  end  in  bifurcated  extremities.  Larger 
and  smaller  folds  are  met  with,  sometimes  alternating ;  and  tlie 
larger  are  about  two  inches  long,  with  one  third  of  an  inch  in  deptli 
towards  the  centre.  Each  is  formed  of  a  doubling  of  the  mucous 
membrane,  which  encloses  vessels  between  the  layers. 
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They  begin  in  the  duodenum,  about  one  or  two  inchee  beyond  ciunton 
Ibe  pylorus,  and  are  continued  in  regular  succesMon  to  the  middle  u'^'"*'^  * 
of  the  jejunum  ;  but  beyond  that  point  they  become  smaller  and 
more  distant  from  one  siiother,  and  iinally  disappear  about  the 
middle  of  the  ileum,  having  previously  become  irregular  and  rudi- 
mentary. Tlic  folds  are  largest  and  most  uniform  beyond,  and  not 
far  from  the  opening  of  the  bile  duct. 

rt  bih  Bx\A  fancreatic  duet*  (fig.  148,  e)  Opaolngic 
e  to  four  inches  from  the  pylorus,  ond  ""^^^ 


is  situate  in  a  small  prominence  of  the  mucons  membrane,  at  the  whsn 
inner  and  posterior  part  of  the  duodenum  (p.  483).   A  probe  passed  "' 
into  the  bile  duct  will  show  the  oblique  course  (half  an  inch)  under 
the  mucous  coat.    Sometimes  the  pancreatic  duct  opens  by  a  distinct  lonieUBm 
■orifice.  "^""^ 

MicroKopk  itruclare  of  the  rnucout  vieinbram.  With  the  use  of  the  P^rt*  to  be 
microscope,  and  with  pieces  of  fresh  intestine,  the  student  will  be  ilit^Sune, 
able  to  make  out  the  nature  of  tlie  villi,  the  glandular  bodies,  and 
the  epithelium. 

Villi.  When  a  piece  of  the  lower  part  of  tlie  duodenum,  from  Th*  rtm 
■wbich  the  mucus  is  washed  away,  is  examined  in  water,  the  mucous  ourfKe; 
membrane  will  be  seen  to  be  studded  over  thickly  witli  small  pro- 
jections, like  those  on  velvet.     TItese  bodies  exist  along  the  whole  th«<riba|i«, 
of  the  small  intestine,  and  are  irregular  in  form  (fig.  151,  *)  some  "'"' 
being  triangular,  others  conical  or  cylindrical  with   a  large  end. 
Their  lengtli  is  from  ^'^tli  to  Jgth  of  an  inch  ;  and  they  are  best 
marked  where  tlie  vnlvula-  conniventes  are  largest.     In  the  duode-  asdniunlNr: 
num  their  number  is  estimated  at  50  to  00  in  a  square  line,  but  in 

*  The  duodenum  opened  showing  the  valralje  conniTsnta,  and  the  opening 
of  the  bile  dact.  The  duct  of  the  paucreu  ia  alio  repraKnted  in  gieiUr  |Mrt 
of  ita  course,  a.  CuadeDum.  b.  Faacreai.  c.  Common  bile  dnct.  d.  Pan- 
creatic duct.     t.  Openiag  of  tlic  commaa  duct  in  the  intotine  (Henle). 


Dompoiltlo 
at  vftliui. 
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the  lower  Olid  of  the  ileum  at  only  40  to  70  on  the  acuae  Burfiw 
(EmuBe). 
I  Each  \-illuB  is  an  estennon  of  tbe  mnooiu  coat,  and  ia  covered  by 
columnar  epithelium.  One  or  Hometimes  two  arteiisl  twigs  fonn  a 
capillary  network  beneath  the  mucous  covering  {fig.  142,  *),  and 
end  generally  in  a  single  emerging  vein.  A  aingle  lacteal,  or  two 
fonning  a  loop  with  cross  hranelies  (fig.  149,  "),  occupies  the  centre, 
and  communicates  with  a  plexus  below  the  villux,     Aronnd  the 


fig.  ne." 


lacteals  a  thin  Inyer  of  unstriated  musciilnr  fibre  is  arranged  longi- 
tudinnlly  (Briicke).     Nerves  luive  not  been  detected  in  the  villus. 

GlaniU.  In  the  glandular  nppnratns  of  the  small  intestine  are 
inchidc-d  the  crypts  of  Licberkfihn,  nolitnry  glands,  find  Peyer's  and 
Bnmner's  glands. 

Tlie  eriipti  of  Liehfrkukn  (fig.  152,  it)  are  minute  simple  tubes, 
„  siniilnr  to  tltose  in  the  stomnch,  though  not  so  closely  aggregate<l, 
which  exiKt  throughout  the  small  intestine.  Tliey  open  on  the  surface 
of  the  nmcoiis  membrane  by  small  orifices  lietwecn  the  villi,  and 
around  the  krger  glands  ;  but  closed  nt  the  opposite  end,  they 
project  into  the  submucouH  layer,  niid  are  seldom  branched.  Their 
length  is  fron)  ^'jitli  to  -jJith  of  an  inch  ;  they  are  filled  with  a 
transliiceut  fluid  containing  granules,  niid  are  lined  by  a  colunmar 
epithcliiini. 

Tlie  so-called  notHary  'jlnn<h  (fig.  l.'il,  ^)  are  roundish  white 
cniineiict-s,  about  the  size  of  mustard  seed  if  distended,  which  are 
scattered  along  the  small  intestine,  but  in  greatest  numbers  in  tho 

•  1.  VeanclH  of  tlie  villi  in  the  mouse,  injected  by  Qerlach  (Kiillikor).  a. 
Arter^',  and  b,  rein.  b.  I^ctesls  and  pleiun  of  TC^<8eb  in  tira  ritli.  inJMteJ 
bj  TeiclirnuD.  ii.  Lacteal  rcBeel,  single  in  one  viIIuh,  doulile  in  the  other. 
h.   PleiiiH  of  TeweiH.      <■.    Plexus   of   lacteal*  IwIoh-  the  villi.      tQuain's 
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ilenin.  Placed  on  oil  parta  of  the  intestine,  and  even  on  or  between 
the  vuIvuIed  conniventes  ;  they  are  covered  hy  the  villi  of  the 
mucous  membrane,  and  are  xurronnded  at  their  drcnroference  by 
apertures  of  the  crj-ptA  of  LieberkOhn.  They  are  cloeed  lymph  C«Bp». 
follicles  beneath  the  mucous  coat,  which  project  into  the  gut ;  and  ' 


Fig.  150.' 


I  ilttto. 


they  ore  formed  of  a  network  of  reticular  connective  tissue  with 
lymph-corpusclca  between  the  meshes.  Fine  capillaiy  vessels  per- 
meate the  mess  ;  and  it  is  surrounded  hy  a  plexus  of  lymphatic 
vessels. 

The   glanda  of  Peijer  (fig.    151,  ^)   (glandulra  agminatie)   exist  Fatehisot 
chiefly  in  the  ileum,  in  the  form  of  oral  patches,  which  measure  ^^l^- 
from  half  an  inch  to  two  inches  or  more  in  length,  and  about  half 
an  inch  in  width.    They  are  situate  on  the  part  of  the  intestine  »iw : 
opposite  to  the  attacliraent  of  the  mesentery,  and  their  direction  is  iltniHon; 
longitudinal  in  tlie  gut ;  usually  they  are  from  twenty  to  thirty  in 
number.     In  the  lower  part  of  the  ileum  they  are  largest  and  most  nnmlxr! 
numerous  ;  but  Ihey  decrease  in  number  and  size  upwards  from  R?'''*''" 
that  spot,   till   at  the  lower    part    of   the    jejunum  they  become 
irregular  in  form,  and  may  consist  only  of  small  roundish  masses. 

The  mucous  inembrone  over  them  is  hollowed  inio  pits  (fig. 
ISO,  6),  and  is  generally  destitute  of  villi  on  the  subjacent  folUcIes 
(fig.  151,  *),  but  between  the  pits  it  has  the  same  clioracters  as  in 
other  parts. 

A  patch,  when  examined  fay  the  microscope,  appears  to  be  but  a  ComporiUaa 
collection  of  Ij-raph  follicles  like  the  "  solitary  glands "  (fig.  151),  "'-"'"''■ 

*  k.  Patch  of  Fefer's  glands  fonr  limes  enlargeil.  a.  Surface  of  the  muooaa 
membiuie  cOTeied  with  villi,  b.  IHta  orer  tbe  folliclea  where  the  tUU  ara 
abaent.  b.  Magnified  representaUon  of  an  injection  in  the  rabbit,  b;  Prej, 
of  the  vsnela  Barroondiiig  and  penetrating  tha  follicles  in  a  patch  of  Pejer 
(KolUker). 

K  K  ! 
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1  which  are  round  or  oval  in  foim,  and  are  covered  bjr  the  macans 
membrane.  Around  each  follicle  ie  a  ling  of  apertures  of  tbs 
OTpta  before  described.  The  follicleB  have  the  same  compooitMm 
as  the  scattered  "  Military  glands." 

Fine  arterial  twigs  (fig.  160,  ")  ramify  on  the  follicles,  and  send 
inwards  capillaiy  ofbels  which  fonu  a  network  in  the  interior,  and 

Kft  IBl.' 


Fig.  152.+ 


converge  to  the  centre.    Lacteal  vesselg  form  plei 

beneatli  the  follicle,  but  do  not  penetrate  the  wall. 

Tlie  Gtandt  of  Branner  (fig.  152,  b)  are  small  compound  bodiea, 

similar  to  the  buccal  and  labial  glands  of  the  mouth,  which  exist 
ill  the  duodenum.  For  a  few 
iiidicR  near  the  pylorus  thej-  are 
moat  numerous,  and  there  they 
arc  visible  without  H  lena,  being 
nearly  ns  large  as  hemp  seed. 
The  glands  consist  of  lobules, 
witli  appertaining  excretory  tubes : 
and  each  ends  on  the  surface  of 
the  mticuiis  membrane  by  a  dact 
(<),  whose  aperture  is  slightly 
larger  than  the  moutlis  of  th» 
contiguous  crypts  of  Lieberk€liu  ; 
they  secrete  mucus. 

Epithelium.  The  epithelial  lin- 
ing of  the  mucous  membrane  of 
the  small  intestine  is  of  the 
columuar  or  cylindrical  kind.  On 
the  villi  it  forms  a  distinct  cover- 
ing of  elongated  piecea.  It  sinba 
into  the  crypte  of  Lieberkiihn,  and 

into  the  ducts  of  the  glands  of  Bnmner,  and  gives  them  a  lining. 

"  A.  A  piece  of  mueo™  membrane  enlarged,  with  ile  villi  aod  tnbnles. 
Part  of  a.  patch  of  Peyer'a  glimds  is  also  represented  with  the  folliclea  (a),  each 
having  a  ring  of  tubes  at  the  circumference,  a.  A  "  solitary  gland  "  of  the 
snull  intestine,  also  enlarged,  covered  b;  villi  (Boehm). 

t  Magnified  view  of  the  nmcoDs  membrane  of  the  duodenum  with  the 
tnbolea  of  LietwrkuhD,  and  a  gland  of  Branner.  n.  Tabnlea.  b.  Qlandof 
Bmnner.  c.  Duct  of  the  gland,  d,  Sabmneoug  laver  of  mnscalar  flbns 
(KiiUitw). 
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IHsMCtion,  To  demoustrate  the  areolar  tissue  between  the  coats  How  to  sea 
of  the  intestine,  a  piece  of  the  bowel  turned  inside  out  is  to  be  ^^J***^  • 
inflated  forcibly  ;  and  to  ensure  the  success  of  the  attempt,  a  few 
cuts  may  be  previously  made  through  the  peritoneal  coat.  The 
air  enters  the  wall  of  the  intestine  where  the  peritoneal  covering  is 
injured,  and  spreads  through  the  whole  gut ;  but  opposite  the 
solitary  glands,  and  the  patches  of  Peyer,  the  mucous  coat  is  more 
closely  connected  with  the  contiguous  structures,  and  the  subjacent 
portion  will  not  be  distended  with  the  air.  The  piece  of  the  in- 
testine may  be  examined  when  it  is  dry. 

Vessels  of  the  intestine.   The  branches  of  arteries  ramifv  in  the  Arteries  of 

^  Aim  J  A 

submucous  layer,  and  end  in  a  network  of  small  twigs  in  the  tiiw ; 
mucous  membrane,  which  supplies  the  folds,  the  villi,   and  the 
glands.    Opposite  Peyer's  patches  the  intestine  is  most  vascular  ; 
and  the  vessels  form  circles  arcfund  the  follicles,  before  supplying 
ofbets  to  them.     The  veins  have  their  usual  resemblance  to  the  veiM ; 
companion  arteries. 

The  absorbents  consist  of  a  superficial  set  (lymphatics)  in  the  abeorbenta. 
muscular  coat ;  and  of  a  deep  plexiform  set  (lacteals)  in  both  the 
mucous  and  submucous  layers.    The  two  sets  join,  and  all  end  in 
larger  trunks  in  the  mesentery. 

Nerves  of  the  small  intestine  come  from  the  upper  mesenteric  Nenres  form 
plexus,  and  entering  the  coats  by  the  side  of  the  arteries,  form  ^^bi^- 
plexuses  with  interspersed  ganglia.    One  such  plexus  is  contained  8^ 
in  the  muscular  coat  between  the  longitudinal  and  circular  fibres 
(Auerbach) ;  and  another  is  placed  in  the  submucous  layer  (Meiss- 
ner) :  they  join  freely  by  branches  through  the  intestinal  coats,  and 
reach  from  the  pylorus  to  the  extremity  of  the  alimentary  tube. 

Structure  of  the  common  bile  duct.  The  bile  duct  consists  of  an  Two  coat* 
external  or  strong  fibrous  layer,  and  of  an  internal  or  mucous  coat  duett 
which  is  lined  by  columnar  epithelium.     On  the  surface  of  the  epithelium 
inner  membrane  are  the  openings  of  numerous  branched  mucous  *^^  glM»d«. 
glands,  which  are  imbedded  in  the  fibrous  coat ;  some  of  them  are 
aggregated  together,  and  are  visible  with  a  lens. 


LARGE  INTESTINE. 

The  large  intestine  is  the  part  of  the  alimentary  canal  between  Extent  of 
the  termination  of  the  ileum  and  the  anus.  Its  division  and  its  attach-     *  ^^  * 
ment  by  peritoneum  to  the  abdominal  wall,  have  been  described 
(p.  470). 

In  length  this  part  of  the  alimentary  canal  measures  about  five  length : 
or  six  feet, — one  fifth  of  the  length  of  the  intestinal  tube.    The 
diameter  of  the  colon  is  largest  at  the  commencement  in  the  caecum,  >*»• 
and  gradually  decreases  as  far  as  the  rectum,  where  there  is  a  dilata- 
tion near  the  end. 

When  compared  with  the  small  intestine,  the  colon  is  distinguished  2?5^^*^!S?i 
by  the  following  characters  : — It  is  of  greater  capacity,  being  in  gut,  larger ; 
some  parts  as  large  again,  and  is  more  fixed  in  its  position :  it  is 
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also  free  from  convolntioii,  except  in  the  left  iUe«  foasa,  where  it' 
fonnB  the  sigmoid  fleinre.  Inatead  of  being  a  smooth  cylindrical 
tube,  the  colon  is  Haccu]at«d,  and  is  marked  by  three  longitudinal 
muscular  bands,  wliich  alternate  with  as  many  rows  of  dilatatiotie ; 
bnt  at  the  lower  port  of  the  large  intestine  (rectnm),  the  surfaoe  is 
smooth,  and  the  longitudinal  bands  have  disappeared-  Attached  to 
the  sm4ace  at  intervals,  especially  along  the  transverse  colon,  an 
processes  of  peritoneum  containing  fat, — the  appendices  epiploicte. 
UuMf  (ion.  For  the  purpose  of  eiamining  the  large  intestine  the 
student  should  cut  off  and  blow  up  the  c«cum,  with  part  of  the 
ilemn  entering  it ;  he  should  prepare  in  a  similar  way  «  piece  of 
the  transveTse  colon,  and  a  piece  of  the  sigmoid  ttezurc  (about  fomr 
inches  of  each).  The  areolar  tissne  and  the  fat  are  to  be  removed 
with  care  from  each,  after  it  has  been  inflated. 

The  C£cuii,  or  the  head  of  the  colon  (fig.  153,  a)  (caput  cwcom 
coli)  is  the  rounded  part  of  the  large  intestine  which  projects,  in 
the  form  of  a  pouch,  below  the  junc- 
tion of  the  ileum  with  it  It  met- 
Bores  about  two  inches  end  a  half 
in  length,  and  though  gradually  nv- 
rowing  inferiorly,  the  CKCum  is  the 
widest  part  of  the  colon, — hence  the 
nnme  caput  coli.  At  its  inner  side  it 
is  joined  by  the  uniall  intestine  (b); 
and  still  lower  tlicre  is  a  email  wonn- 
like  projection  (r) — the  vermiform 
appendix, 

Apjieiiflix  vemilformis  (Hg.  153,  e)- 
This  little  convoluted  projection  is 
attached  to  the  lower  and  hinder  part 
of  the  cwcum,of  which  it  was  a  con- 
tinuation, at  one  period,  in  tJie  em- 
bryo. From  three  to  six  inches  in 
length,  the  appendix  is  rather  larger 
than  a  goose-quill,  and  is  connected 
to  the  inner  part  of  the  cacum  by  a 
fold  of  peritoneum.  It  is  hollow, 
mid  has  an  aperture  of  communica- 
tion with  the  intestine  (d).  In  struc- 
ture it  resembles  the  rest  of  tlie  colon. 
Disiection.  To  examine  tlie  interior 
of  the  ta;cum,  and  the  valve  between  it  and  the  small  intestine, 
the  specimen  should  be  dried,  ond  tlie  following  cuts  should  be 
made  into  it : — One  oval  piece  is  to  be  taken  from  the  ileum  near 
its  termination  ;  another  from  the  side  of  the  ctecum,  opposite  the 
entrance  of  the  small  intestine. 

*  Inlcriar  of  a  cieoiiia  drisil  and  laid  open.  a.  Ccciud.  b.  Small  intcstiiie. 
c.  Vermifartn  app«iidii,  anil  d,  its  aperture,  e.  Ilio-colic  piecs  of  the  tsIts 
■rt  the  junction  of  the  uuall  intestine.    /.  Ilio-CBMal  piee«  of  the  ralre.     y. 

n  of  the  Tslve  on  eaib  ndo. 
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IleO'C(Mcal  valve  (fig.  153).     This  valve  is  situate  at  the  entrance  situation  of 
of  the  ileum  into  the  caecum.    It  is  composed  of  two  pieces,  each  ***®  ^*^^®  *• 
with  a  different  inclination,  which  project  into  the  interior  of  the  ^?J*'®°** 
crtjcum,  and  bound  a  narrow,  nearly  ^ansverse  aperture  of  com- 
munication between  the  two  differently-sized  portions  of  the  alimen- 
tary canal. 

Tlie  upper  piece  of  the  valve,  ileo-coUc  («),  projects  horizontally  One  ileo- 
into  the  large  intestine,  opposite  the  junction  of  the  ileum  with  the  **"®  • 
colon.  And  the  lower  piece,  ile<hccBcal  (/),  which  is  the  larger  of  the  other 
the  two,  has  a  vertical  direction  between  the  ileum  and  the  csecum. 
At  each  extremity  of  the  opening  the  pieces  of  the  valve  are  blended  joined  at 
together ;  and  the  resulting  prominence  (g)  extends  transversely  *^®  *"**"» 
on  each  side  of  the  intestine,  forming  the  frasna  or  retinacula  of  the  S^nJ^ 
valve. 

The  size  of  the  opening  depends  upon  the  distension  of  the  Opening  in 
intestine ;  for  when  the  retinacula  of  the  valve  are  stretched  the  *^®  ^^*' 
margins  of  the  aperture  are  approximated,  and  may  be  made  to 
touch. 

Each  piece  of  the  valve  is  formed  by  circular  muscular  fibres  of  The  valve  a 
the  intestinal  tube,  covered  by  mucous  membrane  ;  as  if  the  ileum  orthewja?** 
was  thrust  obliquely  through  the  wall  of  the  caecum,  after  being  <>'  *^«  ^^ 
deprived  of  its  peritoneal  coat  and  layer  of  longitudinal  fibres. 
Tliis  construction  is  easily  seen  on  a  fresh  specimen  by  dividing 
the  peritoneum  and  the  longitudinal  fibres,  and  gently  drawing  out 
the  ileum  from  the  caecum. 

The  opening  of  tlie  apitendix  into  the  caicum  (d)  is  placed  below  Appendix 
that  of  the  ileum.  A  piece  of  mucous  membrane  partly  closes  the  ^'JUjf** 
aperture,  and  acts  as  a  valve. 

Folds  or  ridges  are  directed  transversely  in  the  interior  of  the  gut,  Ridges  in 
and  correspond  with  depressions  on  the  outer  surface  :  these  folds  * 

result  from  the  doubling  of  the  wall  of  the  intestine,  and  the  largest  how 
enclose  vessels.  **"° 

Structure  of  the  Colon.    The  coats  of  the  large  are  similar  to  Fouratrata 
those  of  the  small  intestine,  ^nz.,  serous,  muscular,  fibrous,  and  ^f  the  gut 
mucous. 

Serous  coat  The  peritoneum  does  not  clothe  the  large  intestine,  ?S^°*5^ 
throughout,  in  the  same  degree.    It  covers  the  front  of  the  oecum,  the  intes- 
and  the  front  and  sides  of  the  ascending  and  descending  colon  ;  but  ^^^' 
in  neither  does  it  reach  commonly  the  posterior  aspect  (p.  475). 
Tlie  transverse  colon  is  incased  like  the  stomach,  and  has  intervals 
along  the  borders,  where  the  transverse  meso-colon  and  the  great 
omentum  are  attached. 

The  muscular  coat  is  formed  by  longitudinal  and  circular  fibres,  Tjfo  l*y«» 
as  in  the  small  intestine.  Abres ; 

The  longitudinal  fibres  may  be  traced  as  a  thin  layer  over  the  lonffitadinal 
surface,  but  most  are  collected  into  three  longitudinal  bands,  about  ^j^J^ 
a  quarter  of  an  inch  in  width.    On  tlie  vermiform  appendix  the  ^j^j^  ^^ 
fibres  form  a  uniform  layer ;  but  they  are  continued  thence  into  •pread  oat 
the  bands  on  the  csecum  and  colon :  on  the  rectum  they  are  dif-  ^Qd  xw:tam 
fused  over  the  surface.    When  tlie  bands  are  di\aded  the  intestine 
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cloDf^tM, — tlie  aaccnli,  and  the  ridgea  in  the  interior  of  the 
got,  digappeariiig  at  the  uine  time. 
T.  The  cirenlar  fibre*  ve  spread  over  the  whole  surface,  but  are 
most  marked  in  the  folds  projectiiig  into  the  intestine.  In  the 
rectum  (to  be  ofterwarda  seen)  they  foim  the  band  of  the  internal 
sphincter  muscle. 
It     The  fibrous  coat  reaembles  that  o£  the  ttnoll  intestine.    It  will  be 

exposed  by  removing  the  peritoneal  and  muscular  coverings. 
,(  The  mucoue  coat,  which  may  be  examined  on  opening  the  intes- 
tine, is  snMoth,  and  of  a  pale  yellow  colour  ;  and  it  is  not  thrown 
into  special  folds,  except  in  the  rectum.  The  surface  is  free  from 
villi ;  and  by  this  circumstance  the  mucous  membrane  of  the  large, 
can  be  distinguished  from  that  of  the  email  intestine.  This  difier- 
ence  in  the  two  portions  of  the  alimentary  tube  is  well  marked  on 
the  ilio-cfecal  valve  ;  for  liie  surface  looking  to  the  email  intestine 
it  studded  witli  villi,  whilst  the  lower  surface,  covered  by  the  lining 
membrane  of  the  caecum,  is  free  from  those  small  eminencea. 

Microscopic  appeaTaiieeii.  In  a  piece  of  fresh  intestine  the  micro- 
scope will  show  the  mucous  membrane  to  possess  small  tubes  or 
crypts,  and  some  larger  solitary  follicles  ;  with  on  epithelial  cover* 
ing  on  the  free  surface,  and  a  thin  muscular  layer  {mxuculari* 
Tiairota)  on  the  other,  wlioBO  niTangcmeiLt  is  similar  to  that  of  the 
small  intestine.  , 

Tlie  tubules  (fig.  154,  ■)  occupy  the  whole  length  of  the  large 
gut,  and  resemble  those  of  the  small  intestine,  but  are  more  nume- 
rous, and  closer  together.   Tlieir  orifices  on  the  surface  are  circular  {'), 
and  are  more  unifonnly  diffused  than 
tlie   apertures  of    the    tubules  in    the 
small  gut.     A  vertical   section   of  the 
membrane  (')  will  show  the  tubes  to 
extend  vertically  from  the  surface  into 
F'-ilt'^        ^'-^^IR^      *''^  submucous  coat,  and  to  be  longer 
KJ^:  J         •JR!^:.^       tfaan  the  crypts  of  LieberkUhn  in  the 
jejummi  and  ileum  ;  they  measure  from 
■^tXi  to  iVh  of  nn  inch  in  length. 
The  BO  called  golUary  glarufa  (fig.  154,  *)  are  scattered  here  and 
there  through  the  large  intestine  :  but  they  are  in  greatest  number 
in  the  ciccnm  and  vermiform  appendix.     They  are  whitish  rounded 
bodies  from  -j\;th  to  ^'^tti  of  an  inch  in  diameter,  and  are  situate  in 
the  BubmucoTis  layer  amongst  the  tubules.    They  are  lymph  follicles 
with  a  structure  like  that  iti  the  small  intestine. 
The  <2nlhelium  is  of  the  columnar  kind,  and  enters  the  tubules. 
Veaaelg.  The  distribution  of  the  vessels  in  the  wall  of  the  lai^e 
intestine  is  the  same  as  in  the  smaller  bowel. 
1       Nerves.  In  tlie  coats  of  the  lat^  intestine  the  nerves  have  the 
plexiform  arrangement  like  that  in  the  small  gut. 

*  Ealargeil  vis*  nf  "  a  Mlitar?  gland,"  ud  of  ths  tubules  of  the  mtiaaaa 
c<iat  (Boehm).  i.  (ilaad  of  the  lu'ge  iDtadtine.  b.  Tubulei  of  the  mQcoas 
membtane.  1 .  Surface  opening.  2.  Side  new  of  the  tube*.  3,  Pita  for  tlia 
deaed  «nda  of  the  tube*  in  &t  aubnneoo>  tiarae. 
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The  absorbent  vessels  form  two  sets  as  in  the  small  intestine  ;  abaorbent*. 
after  leaving  the  gut  they  join  the  lymphatic  glands  along  the  side 
of  the  colon. 

THE   PANCREAS. 

The  pancreas  (tig.  143,  e)  is  a  narrow  flattened  gland,  from  six  Form  and 
to  eight  inches  in  length,  which  has  some  resemblance  to  a  dog's  *°^  * 
tongue.    It  is  larger  at  the  right  than  the  left  end  ;   and  it  is  dirisions. 
divided  into  head,  tail,  and  body. 

The  heady  or  the  right  extremity,  occupies  the  concavity  of  the  situation, 
duodenum ;  and  the  left  extremity,  or  the  tail,  is  roimded,  and  touches  Tiie  head 
the  spleen.  "^^^'^ 

The  body  of  the  gland  is  narrowest  a  little  to  the  right  of  the  and  the 
vertebral  column,  and  is  thickest  at  the  upper  border  ;  it  measures  ^^^^' 
about  one  inch  and  a  half  in  breadth,  and  from  half  an  inch  to  an 
inch  in  thickness.    The  connections  of  the  pancreas  witli  surround- 
ing parts  are  described  at  p.  484. 

Dissection,  Let  the  pancreas  be  placed  on  the  anterior  surface.  Trace  oat 
and  let  the  excretory  duct  be  traced  from  the  head  to  the  tail  by  ^®  ^^ 
cntting  away  the  substance  of  the  gland.    The  small  duct  will  be 
recognised  by  its  whiteness. 

Structure.  The  pancreas  is  a  gland  consisting  of  separate  lobules,  it  is  a 
and  is  provided  with  a  special  duct.    It  is  destitute  of  a  distinct  gJSS^with- 
capsule  ;  but  it  is  surrounded  by  areolar  tissue,  which  projects  into  ^ut  a 
the  interior,  and  connects  together  its  smaller  pieces.     The  fluid  capcole. 
secreted  by  it  assists  in  the  digestion  of  the  aliment. 

The  lobules  are  soft  and  loose,  and  of  a  grayish  wliite  colour,  and  Texture  and 
are  nnited  into  larger  masses  by  areolar  tissue,  vessels,  and  ducts.  *^®  ***"" » 
Each  consists  ultimately,  as  in  the  parotid,  of  the  branchings  of  the  uke  the 
excretory  duct,  wliich  end  in  closed  vesicular  extremities,  and  are  ^J^nJP^ 
surrounded  by  a  plexus  of  vessels.    In  the  vesicles  the  epithelium 
is  spheroidal. 

The  durt  of  the  pancreas  (fig.  148,  d)  (canal  of  Wirsmig)  extends  The  duct  of 
the  entire  length  of  the  gland,  and  is  somewhat  nearer  the  lower  *^®  ^^^ ' 
than  the  upper  border.     It  begins  in  the  tail  of  the  pancreas,  where  extent ; 
it  presents  a  bifurcated  extremity  ;  and  as  it  continues  onwards  to 
the  head,  it  receives  many  branches.     It  finally  ends  by  opening  branches : 
into  the  duodenum,  either  in  union  with,  or  separate  from  tlie 
common  bile  duct  (p.  497).    Of  the  tributarj-  branches,  the  largest 
is  derived  from  the  head  of  the  pancreas. 

The  duct  measures  from  -j^th  to  iV*^^  ^^  ^^  ^^^^*  ^  diameter  near  ai^  and 
the  duodenum.    It  is  formed  of  a  fibrous  and  a  mucous  coat :  the  E,™tij,,UQni 
latter  is  lined  by  a  cylindrical  epithelium,  and  is  provided  with  and  glands, 
small  glands  in  the  duct  and  its  largest  branches. 

Vessels,  lymphatics,  and  nerves.  The  arteries  and  veins  have  been  VeMels  and 
described  (p.  485)  ;  and  the  lymphatics  join  the  lumbar  glands.  ^•'^^^^ 
The  nerves  are  furnished  by  the  solar  plexus. 
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The  spleen  is  a  vascular  spongy  organ  of  a  bluish  or  purple 
colour,  sometimes  approaching  to  gray.  Its  texture  is  friable,  and 
easily  broken  under  pressure.    The  use  of  the  spleen  is  unknown. 

The  viscus  is  somewhat  elliptical  in  shape,  and  is  placed  verticallj 
against  the  great  end  of  the  stomach.  Its  size  varies  much.  In 
the  adult  it  measiu-es  commonly  about  five  inches  in  length,  three 
or  four  inches  in  breadth,  and  one  inch  to  one  inch  and  a  half  in 
and  weight,  thickness.  Its  weight  lies  between  four  and  ten  ounces,  and  is  rather 
less  in  the  female  than  the  male. 

At  the  outer  aspect  it  is  convex  towards  tlie  ribs.  The  inner 
surface  is  marked  by  a  longitudinal  ridge,  nearer  the  posterior  than 
tlie  anterior  border,  into  which  the  vessels  plunge  to  ramify  in  the 
interior.  Before  and  behind  the  ridge,  the  surface  is  flattened  or 
somewhat  hollowed.  The  spot  where  the  vessels  enter  is  named 
the  hilum  of  the  spleen. 

The  anterior  border  is  thinner  than  the  posterior,  and  ia  often 
notched.  Of  the  two  extremities,  the  lower  is  more  pointed  than  the 
upper. 

Small  mosseH  or  accessory  spleens  (splenculi),  varying  in  size  from 
a  bean  to  a  moderate-sized  plum,  are  found  occasionally,  near  the 
fissure  of  the  spleen,  in  the  gtistro-splenic  omentum,  or  in  the  great 
omentum. 

Structuke.  Enveloping  the  spleen  are  two  coverings,  a  serous 

xoatejSaL       ^^^  ^  fibrous.     It  is  formed  by  a  network  of  fibrous  or  trabecular 

tissue,  which  contains  in  its  meshes  the  splenic  pulp,  with  the  Mal- 

pighian  corpuscles.    Throughout  the  mass  the  bloodvessels  and  the 

nerves  ramify.    No  duct  exists  in  connection  with  this  organ. 

The  serous  or  peritoneal  coat  incases  the  spleen,  and  covers  the 
surface  except  at  the  hilum  and  the  posterior  border.  It  is  closely 
connected  to  the  subjacent  fibrous  coat. 
Fibrous  coat  Tlie  fibrous  coat  (tunica  propria)  gives  strength  to  the  spleen,  and 
wards  pro-  forms  a  complete  case  for  it.  At  the  fissure  on  the  iimer  surface 
this  investment  passes  uito  the  interior  with  the  vessels,  to  which  it 
fumishes^slieaths :  and  if  an  attempt  is  made  to  detach  this  coat, 
numerous  fibrous  processes  will  be  seen  to  be  connected  with  its 
inner  surface.  Its  colour  is  whitish  ;  and  its  structure  is  made  up 
of  areolar  and  elastic  tissues. 

Dissection.  The  spongy  or  trabecular  structure  will  best  appear, 
by  washing  and  squeezing  a  piece  of  fresh  bullock's  spleen  under 
water,  so  as  to  remove  the  grumous-looking  material. 

The  trabecular  tissue  (fig.  165)  forms  a  network  through  the  whole 
interior  of  the  spleen,  similai*  to  that  of  a  sponge,  which  is  joined  to 
tlie  external  casing,  and  forms  sheaths  around  the  vessels.  Its  pro- 
cesses or  threads  are  white,  flattened  or  cyhndrical,  and  average  &om 
-|-^th  to  y^th  of  an  inch :  they  consist  of  fibrous  and  elastic  tissues, 
witii  a  few  muscular  fibres.  The  interstices  communicate  freely  to- 
gether, and  contain  the  proper  substance  of  the  spleen,  and  the  vessels. 
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Fig.  166.« 
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MiavKojne  appearaiica.   The  charactera  of  the  spleen  anbotsnoe 
cannot  be  oacertained  without  the  aid  of  the  microBcope. 
Tlie  iplenicpulp  is  a  soft  red-brown  maas,  which  U  lodged  in  the 

areolte  of  tlie  trabecular  Htructure.  Under  the  micrOBCope  thia 
material  ie  aeen  to  be  composed  of  a  fine  network  of  ramifying 
connective  tiasue  corpuscleB,  with  blood-celU  in  its  meshea. 

Ttie  Malplghian  corpiucln  are  small  rounded  whitish  bodies, 
about  ^th  of  an  inch  in  diameter,  and  are  connected  with  the  outer 
coat  of  the  smallest  branches  of  the  arteries ; 
they  project  into  the  pulp  of  tbe  spleen, 
and  are  surrounded  by  it.  In  structure  they 
are  lihe  tlie  lympli  follicles  of  the  iDt«Htiue, 
consisting  of  reticular  tissue,  with  lymph 
corpuscles  in  its  meshes,  through  which 
blood-capillaries  pass. 

BUmdeetKh.    The  larger   brancliet  of  the 
epleiic  artery   are  surrounded  by  sheaths  of 
fibrous   tissue    in    the    trabecular ;    but    the 
smallest  branches   leave  the   sheathing,   mid 
break  up  into  tufts  of  capillaries,  which  open 
into  the  fine  meshes  of  the  spleen  substance. 
In  the    Hmalleet    branches,   with  which    the      , 
Malplghian  corpuscles  are  united,  the  outer 
coat  is  thickened   by  lymphoid  tissue,  and     ^i 
is  directly  continuous  with  those  bodies  in    V' 
structure.  i 

The  tpUnic  vein  begins  in  the  meshes  of 
the  splenic  pulp  by  open  L'hnnnela.     From 
the  union  of  these  radicles  arise  small  branches,  which  unite  into 
tmnks  larger  than  the   accompanying  arteries,   and   issue  by  the 
fiaaure    of   the    spleen  ;    in    their    course   they    receive    accessory 
branches,  some  joining  at  a  right  angle. 

Nervtn  ami  lympliatics.    The  li/mpJiatiei  are  superficial  and  deep, 
and  enter  the  glands  in  the  gastro-splenic  omentum.     In  the  spleen 
they  begin  in  tbe  corpuscles  of  Malpighi,  and  in  the  outer  coat  of 
the  smallest  arteries  ;  they  are  conveyed  to  the  hilum  of  the  sph 
on  the  vessels.     The  nervei  come  from  the  solar  plexus,  and  s 
round  the  artery  and  its  branches. 


HilplghUo 


IjnnchH. 


Valnbc«liu 


LjiDplutlca. 


Tlie  liver  Bccretes  the  bile,  and  is  the  largest  gland  in  the  body.  [) 
Its  duct  opens  into  the  duodenum  with  tliat  of  the  pancreas. 

Diatction  (fig.  15G).  Preparatory  to  ezainining  the  liver,  the  C 
vessels  at  the  under  surface  should  be  dissected  out.  This  proceed-  ^ 
ing  will  be  facilitated  by  distending  the  vena  cava  and  vena  porte  ■' 
with  tow  or  cotton  wool,  and  the  gall-bladder  with  air  through  its 
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duct.  The  several  vessels  and  the  ducts  are  then  to  he  defined,  and 
the  gall-hladder  to  he  cleaned. 

On  following  outwards  the  left  hranch  of  the  vena  port»  to  the 
longitudinal  or  antero-posterior  fissure,  it  will  he  found  united 
anteriorly  with  the  round  ligament  or  the  remains  of  the  umbilical 
vein,  and  posteriorly  with  the  fine  fibrous  remnant  of  the  ductus 
venosus. 

The  liver  is  of  a  red-broi^-n  colour  and  firm  consistence ;  and 
weighs  commonly  in  the  adult  from  three  to  four  pounds  (fifty  to 
sixty  ounces).  Transversely  the  gland  measures  from  ten  to  twelve 
inches  ;  from  front  to  back  between  six  and  seven  inches ;  and  in 
thickness,  at  the  right  end,  about  three  inches,  but  this  last  measure- 
ment varies  with  the  spot  examined. 

In  shape  the  liver  is  somewhat  square.  It  has  many  named 
parts,  viz.  two  surfaces,  two  borders,  and  two  extremities ;  and  the 
under  surface  is  further  marked  by  lobes  and  fosse?,  and  by  fissures 
which  contain  vessels. 

The  connections  and  the  ligaments  of  the  liver  are  described  at 
p.  471  and  p.  476. 

Surfaces,  On  the  upper  aspect  tlie  liver  is  convex:  extending 
from  front  to  back  is  the  suspensory  ligament,  which  divides  the 
upper  surface  into  two  unequal  parts,  of  which  the  right  is  the 
larger.  The  under  surface  is  rendered  irregular  by  lobes,  fissures, 
and  fossaB  :  in  contact  with  it  is  the  gall-bladder ;  and  a  longi- 
tudinal sulcus  divides  it  into  a  right  and  a  left  lobe. 

Borders,  The  anterior  border  is  thin,  and  is  marked  bv  two  notches : 
one  is  opposite  the  longitudinal  sulcus  on  the  under  surface  before 
alluded  to,  and  the  other  is  over  the  large  end  of  the  gall-bladder. 
The  posterior  border  is  much  thicker  at  the  right  tlian  at  the  left 
end ;  and  at  the  thickened  part  it  touches  the  right  kidney  and  the 
diaphragm.  Opposite  the  vertebral  column  is  a  hollow  in  this 
border ;  and  the  vena  cava  is  i)artly  imbedded  in  it  on  the  right  of 
the  spine. 

Extremities,  The  right  extremity  is  thick  and  roimded  ;  and  the 
left  is  thin  and  flattened. 

Lobes.  On  the  imder  surface  the  liver  is  divided  primarily  into 
two  lobes,  a  right  and  a  left,  by  the  antero-posterior  or  longitudinal 
fissure  ;  and  occuppng  this  surface  of  the  right  lol>e  are  three 
others,  viz.  the  square,  the  Spigelian,  and  the  caudate  lobe  : — 

Tlie  left  lobe,  u,  is  smaller  and  thinner  than  the  right,  and  there 
is  a  slight  depression  inferiorly  where  it  touches  the  stomach. 

The  right  lobe,  A,  forms  the  greater  part  of  the  liver,  and  is 
separated  from  the  left  by  the  longitudinal  fissure  on  the  one 
aspect,  and  by  the  suspensory  ligament  on  the  other.  To  it  the 
gall-bladder  is  attached  below  ;  and  the  following  lobes  are  pro- 
jections on  its  under  surface  : — 

The  square  lobe,  c  (lobulus  quadratus),  is  situate  between  the 
gall-bladder  and  the  longitudinal  fissure.  It  reaches  anteriorly  to 
the  margin  of  the  liver,  and  posteriorly  to  the  fissure  (transverse) 
by  which  the  vessels  enter  the  interior  of  the  viscus. 


LOBES   AND   FISSUKES   OF   LITEB,  K 

The  Spigelian  lobe,  n,  lien  behind  the  trniiBverae  fisaure,  and  Hjdsiiiui, 
fonnB  a  roundish  projection  on  the  Burfoce.     On  ita  left  aide  is  the 
longitudinal  fieaure  ;  and  on  ita  right,  the  vena  cava  inferior. 

The  caudate  lobe,  b,  ia  a  alight,  elongated   eminence,  which  is  ""1  <wuUt 
■lirected  from  the  Spigelian  lobe  behind  the  traiiaverae  fiasure,  so 
as  to  fomk  tlie  posterior  boundary  of  that  sulcus.     Where  the 
fiHaure  terminates  this  projection  subsides  in  the  right  lobe. 

Fistareg.  Extending  horizontally  half  across  the  right  part  of  Thns 
the  liver  between  the  Spigelian  and  caudate  lobes  on  the  one  hand,  """"*  " 
and  tlie  8<iuare  lobe  on  the  other,  ia  the  trarmverte  or  portal  fiaaure. 

Pig.  15fl.* 


9  posterior  than  the  anterior  iKirder,  and  con- 
res,  ducts,  and  lymphatics  of  tlie  liver.  At 
itcd  at  a  right  angle  with  the  lougitudinil 
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The  longitadiaal  fissure,  v,  extcndn  from  the  front  to  the  back  of  1» 
the  liver,  between  the  right  and  left  lobes.  In  the  part  anterior  *" 
to  the  transverse  fissure  lies  the  remnant  of  the  unihihcal  vein  (c), 
which  is  called  round  ligament,  and  is  oftentimes  arched  over  by 
a  piece  of  the  hepatic  siibatonce  (pona  hepatis).  In  the  part  behind 
that  fisaure  ia  contained  a  small  obliterated  cord  ((/),  the  remains 
of  the  veBBcl  named  ductwH  venosus  in  the  fetun. 

The  groove  for  the  vena  cava  is  placed  on  the  right  side  of  the  <>[ 
Spigelian  lobe,  and  is  frequently  bridged  over  by  the  liver.     If  the 
cava  be  opened,  two  large  and  some  smaller  hepatic  veins  will  be 
observed  entering  it. 

FoMce.  On  the  under  surface  of  the  right  lobe  are  three  depree-  F< 

*  Under  Borface  of  the  lircr.  i.  Bight,  and  a,  left  lob*,  o.  Qudnto 
loba.  D.  Spigelttui,  and  E,  caudate  lobe.  F.  Langitndiaal  Suure.  □.  Qall' 
bUdder.  a.  Tenacava.  '',  Vcnnporto.  c  Round  ligament,  d.  Obliterate!) 
dactos  Tenoan.t.  t.  Common  hciHitic  dnct.  /.  Cystic  duct.  g.  Common  Inle 
doct.     k.  Hepatic  artei?. 
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sions  : — one  for  the  gall-bladder  to  the  right  of  the  square  lobe ; 
another  for  the  colon,  near  the  anterior  edge ;  and  a  third  for  the 
kidney  near  the  posterior  border. 

Vessels  of  the  transverse  fissure.  The  vessels  in  the  transverse 
fissure,  viz.  vena  portal,  hepatic  artery  and  duct,  have  the  following 
position  : — the  duct  is  anterior,  the  portal  vein  posterior,  and  the 
artery  between  the  other  two. 

The  hepaiic  duct  (fig.  156,  f)  is  formed  by  two  branches  from 
the  liver,  one  from  each  lobe,  which  soon  blend  in  a  common  tube. 
After  a  distance  of  one  inch  and  a  half  it  is  joined  by  the  duct  of 
the  gall-bladder  (./")  ;  and  the  union  of  the  two  gives  rise  to  the 
common  bile  duct  {<g). 

The  hepatic  artery  (h)  is  divided  into  two,  one  for  each  lobe, 
and  its  branches  are  surroimded  by  nerves  and  lymphatics. 

The  vena  porta  (6)  branches,  like  the  artery,  into  two  trunks  for 
the  right  and  left  lobes,  and  gives  an  offset  to  the  Spigelian  lobe ; 
its  left  branch  is  the  longest. 

Fetal  condition  of  the  umbilical  vein.  Before  birth  the  pervious 
umbilical  vein  occupies  the  longitudinal  fissure,  and  opens  pos- 
teriorly into  the  vena  cava  ;  the  portion  of  the  vessel  behind  the 
transverse  fissure  receives  the  name  ductus  venosus.  Branches  are 
supplied  from  it  to  both  lobes  of  the  liver  ;  and  a  large  one, 
directed  to  the  right  lobe,  is  continuous  with  the  left  piece  of  the 
vena  porta?.  Purified  or  placental  blood  circulates  through  the 
vessel  at  that  period. 

Adult  state.  After  birth  the  part  of  the  umbilical  vein  in  front  of 
the  transverse  fissure  is  closed,  and  becomes  eventually  the  round 
ligament  (fig.  156,  c).  The  ductus  venosus  is  also  obliterated,  only 
a  thin  cord  {d)  remaining  in  its  place.  Whilst  the  lateral  branches, 
which  are  in  the  same  line  as,  and  continuous  with  the  left  branch 
of  the  vena  porta?,  remain  open,  and  subsequently  form  part  of  the 
left  division  of  the  vena  porta?.  Occasionally  the  ductus  venosus  is 
found  more  or  less  pcr\'ious. 

Structure  of  the  Liver.  Tlie  substance  of  the  liver  consists  of 
small  bodies  called  lobules  or  acini ;  together  with  vessels  which  are 
concerned  both  in  the  production  of  the  secretion,  and  in  the  nutri- 
tion of  the  organ.  The  whole  is  surroimded  by  a  fibrous  and  a 
serous  coat. 

Serous  coat.  The  peritoneum  invests  the  liver  almost  completely, 
and  adheres  closely  to  the  subjacent  coat.  At  certain  spots  intervals 
exist  between  the  two,  viz.  in  the  fissures  occupied  by  vessels,  along 
the  line  of  attachment  of  the  ligaments,  and  at  the  surface  toucliing 
the  gall-bladder. 

The  fihrous  covering  is  very  thin,  but  it  is  rather  stronger  where 
the  peritoneum  is  not  in  contact  with  it.  It  invests  the  liver,  and 
is  continuous  at  the  trans\'crse  fissure  with  the  fibrous  sheath 
(capsule  of  Glisson)  surrounding  the  vessels  in  the  interior.  When 
the  membrane  is  torn  from  the  smface,  it  ^'ill  be  found  connected 
with  fine  shreds  entering  into  the  liver. 

Size  and  form  of  the  lobules.  The  lobules  (fig.  159,  I)  constitute 
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tlie  proper  secreting  nnbttance,  and  c&n  be  seen  either  on  the 
exterior  of  the  liver,  on  a  cut  aarface,  or  by  means  of  A  rent  in 
tlie  mass.    Ab  thus  observed,  these  bodies  arc  alxiut  the  size  of  a  ■!: 
pin's  head,  and  measure  from  -^^i^th  to  -figth  of  an  inch  in  diameter.  '' 
Closely  massed  together  they  possess  a  dark  central  point ;  and  fo 
there  are  indications  of  lines  of  separation  between  them,  tliough 
they  communicate   by  vessels.     By  means  of  transverse   and  ver. 
tical  sections  of  the  lobnles,  their  form  will  appear  flattened  on 
the   exterior,  but  many  aided  in  the  interior  of   the  liver.     They 
are  clustered  around  the  sniallest  diviaiona  of  the  hepatic  vein,  to  Pi 
which  each  ia  connected  by  a  email   twig  issuing  from  the  centre,  " 
something  like  the  union  of  tlie  stalk  witji  the  body  of  a  small 
fruit. 

To  study  the  minute  structure  of  the  lobulea,  a  microscope  will 
be  necessary ;  and  the  different  vessela  of  the  liver  should  be 
minutely  injected. 

Coraliluealg  of  the  lobule*.  Each  lobule 
hepatic  cells,  which  ore   arranged  web-liko  a 
veaaelB ;   and  it  is  provided  »'  ' 


i  compoaed  of  minute  a 
jngat  the  ducts  and  *, 


t  capillary   network   of    vessels.  Fig.  157.* 

and  with  a  plexus  of  the  bile  duct. 

Cells  of  the  lobtiltg.  The  hepatic 
or  Jnliary  cells  (tig.  157,  a)  fonn 
the  chief  part  of  the  lobule ; 
they  are  irregular  in  form,  being 
rounded  or  many  aided,  and  pos- 
sess a  bright  nuclena,  or  even 
more  than  one.  In  aizo  they 
vary  from  TuViit''  ^  ths^^  "^ 
an  inch.  They  are  of  a  yellow- 
ish colour,  and  enclose  granular 
particlea,  together  with  fat  and 
yellow  colouring  matter.  These 
nucleated  cella  adhere  together 
by  their  surfaces  ao  aa  to  form 
rows  radiating  from   tlie   centre, 

with   spaces   iV)   between   them   for  the   bloodvessels   and  ducts. 
The  cells  are  concerned  in  the  secretion  of  the  bile. 

VetuU  of  the  lobule  (fig.  158,  s).  Tlie  smallest  brandies  of  the 
veTta  porta:,  after  uniting  in  n  circle  around  the  lobule,  where  they 
are  named  inlfrhbular  (a),  enter  Its  substance,  and  form  therein  a 
network  of  capillaries  (c)  near  the  circumference. 

A  small  branch  of  the  hepatic  vein  (if)  occupies  tiie  centre  of  the 
lobule  ;  its  radicles  communicate  with  the  portal  network,  and  it 
issues  from  the  baae  of  the  lobule  as  the  inlnilobalar  vein. 

The  rodkles  of  the  bile  duet  (lig.  158,  a)  begin  within  the  lobule 
in  a  fine  intralobular  plexus  of  dacts  (j)  between  the  hepatic 
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cells  (ChntonBzczewHky]  ;  tliey  leave  the  lobnle  at  tbe  d 

luid   are   joined    together  outnde   it   in   tlie   nraalleat  iBterloboIv 

branches  (/). 

From  the  arrniigcinent  of  the  veaaela,  it  appears  that  the  portal 
veiu  condautH  the  blood  from  which  bile  is  secreted ;  that  the  hepatk 
vein  carries  away  the  superitaous  blood ;  and  that  tlie  secreted  bile 
is  received  by  tlie  plexus  oE  the  biliary  dnct. 

Vit6f<Er.e  OP  THE  Liver.  Two  seta  of  bloodveoseli  ramify  in  the 
liver ; — One  enters  the  transverse  fissure,  and  is  directed  tranavenelj' 
in  spaces  (portnl  canals)  where  it  is  enveloped  by  areolar  tiMne. 
The  other  eet  (hepatic 


Fig.  158.' 


m)  ran  from  the 
ajiterior  to  the  poate- 
rior  border  of  the  liver 
withont  a  like  aheatk 
The  raniificatione  of 
theae  different  tcskIs 
are  to  be  followed  in 

•f>rM?^^«sv  ^11  i»_™i, .?  > .  «iMj  is  a  layer  of  areolar 

tissue,  which  envelopa 
tlic  vessels  and  the 
ducts  in  the  transverM 
tisaiire.  In  tiiis  sheath 
the  vessels  ramify,  and 
ill  it  they  are  minutely 
tlividcd  before  their 
termination  in  the  lo- 
bules, li  a  transverse 
section  is  made  of  a 
portal  canal,  the  ves- 
sels will  retract  some- 
what into  tlie  loose 
surrounding  tissue. 

The  vena  porta  rami- 

ficR  in  the  liver  like  an 

artery  ;  and  tlie  blood 

circulates  through  it  in 

the  same  manner,  viz.,  from  trunk  to  branches.    After  entering  the 

transverse  lissure  the  vein  divides  into  large  brniichcs  ;  these  lie  in 

the  portal  canals  or  spaces,  «-ith  offsets  of  the  hepatic  artery,  the 

hepatic  duct,  and  the  nerves  and  lymphatics  (fig.  159,  r),    Tlie 

•  A.  T«o  lol>ulea  of  tha  liver  ahowing  the  pleius  of  dud*  in  the  interior, 
near  the  circimifereace  (Kicmnnl ;  recent  inqniries  deniDnrtrato  the  exiitcooe 
of  a  plexiie  throughont  tlie  lobule,  r;.  Intratabalar  plexus.  /.  Interlobular 
ducts,      e.  Small  brHnchts  of  the  hep&Uc  dnctB. 

B.  Lohiilea  of  an  injectol  liver  to  Ehoir  the  ammgoment  of  the  veins,  o. 
Smallest  brandies  of  the  vena  i><>rte  eading  in  the  interlobnlar  veiua,  b.  c. 
Plelun  of  portal  vcioB  withiu  the  lobnle.  d,  lutra-latmlar  co 
the  hepntic  vein  joiaiug  the  plexus  of  the  portal  vi 


VESSELS    AND    DUCT   OF    UTZB. 

(liviaion  is  repeated  agaiu  and  again  tmtil  the  last  brancbes  of  tbe 
vein  (iiilerlobalar,  Rg.  158,  b)  penetrate  between  the  lobules  ;  there 
they  unite,  and  end  in  the  interior  as  before  explained. 

In  the  portal  canals  the  offsets  of  the  rena  porta  are  joined  by 
timall  vaginal  and  iuiface  veins,  which  convey  blood  from  branches 
of  the  hepatic  artery. 

The  liepalk  artery  (fig.  159,  c),  whilst  surrounded  by  the  capsule, 
furnishes  vagiiuil  branches,  which  ramify  in  the  sheath,  giving  it  a 
red  appearance  in  a  wetl-injected  liver,  and  supply  twigs  to  the 
coats  of  the  vena   portte   and 

biliary  ducts,  and  to  the  areolar  Fig- 158.* 

tissue;  from  the  vaginal  branches 
afewoffBet8(cn;i»MW)are  given 
to  the  coat  of  the  liver.  Fuially 
the  artery  ends  in  fine  interlo- 
bular branches,  from  wliich  off- 
sets enter  the  lobule,  and  convey 
blood  into  the  network  between 
the  brancbes  of  the  vena  portjc 
and  hepatic  vein  (Ch 
sky).  

The  hepatic  vein  (vente  cava;     f;Jy^J^y'V-r\-.'    I^Kj~-^y 
bepatictc)  begins  by  a  plexus  in 
the  interior  of  each  lobule  (fig, 
158,  <[),  and  ita  smallest  radicle 
issues   from    the    base    of    the 
lobulo  as  the  intralobular  vein  ; 
these  are  received  into  the  sublobabir  branches,  which  anastomose  bi 
together,  and    unite    into    larger    vessels.     I^ally,   uniting   with  '" 
neighbouring  branches  to  produce  larger  trunks,  the  hepatic  veins 
Are  directed  from  before  backwards  to  tbe  veast  cava  inferior,  into 
which  they  open  by  large  orifices.    The  vente  cavro  liepaticaj  may  « 
be  said   to  be  without  a  sheath,  except  in  the  larger  trunka  ;    bo  „ 
that  when  tliey  are  cut  acroaa  tbe  ends  remain  patent,  in  conse- 
■quence  of  their  close  connection  with  the  liver  structure. 

Hfpalle  duct  (fig.  168,  «)■     The  duct  commences  in  the  biliary  B. 
plexus  witJiin  the  lobules.    On  leaving  the  lobules  tbe  radicles  tn 
-communicate  by  the  interlobular  branches  (/) ;  and  the  smaller 
ducts  soon  miite  into  larger  vaginal  brandies  (d),  which  lie  in  tbe  bi 
portal  canals  with  the  other  vessels.    Lastly,  the  ducts  are  collected 
into  a  right  and  a  left  tnmk  (fig.  15G,  e),  and  leave  tbe  liver  at  the 
transverse  fissure,  f 
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*  Vessels  in  a  portal  caaal,  and  tba  lobnlea  of  the  liver  (Kieman).  L 
Lobalcs  of  the  livor,  p.  Biajicli  of  the  vcoa  ports,  with  a,  a,  ragioal  braachea 
wbich  Buppl;  jnterlobnlar  offsets,  c,  HepaUc  arteij.  d.  Hepatic  dnct. 
i,  I.  Openings  of  the  interlobular  branches  of  the  portal  rain. 

t  AbeFTBnt  dacts  exist  between  the  piecea  of  the  peritonenm  in  the  laft 
lalenl  ligament  of  the  liver,  and  in  the  poiu  bridging  orer  the  vena  peitn 
and  Tena  cava  ;  they  anaatomoee  together,  and  an  aecompsoied  bj  bnnchea 
of  the  venwU  of  tbe  liver,  vii.,  vena  porta,  hepatic  artaj,  and  hepatic  vein. 


fil4 


mixmrnoii  of.  the  ABjipifSN. 
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strnctnnoC  SMtctum.  Hie  voderatc^-sized  hepatic  ducts  consuA  of  s 
5*^°™'  fibrous  coat,  lined  by  a  xmfcous  layer  with  cylindrical  epithe- 
lium ;  and  penetrating  the  wall  is  a  longitudinal  row  of  openings, 
on  each  side,  leading  into  sacs,  and  into  branched  tubes  ^^gdiich 
and  muOlett  sometimes  communicate.  In  the  fine  interlobular  ducts  the  coat 
tiuctu.  jg  formed  by  a  homogeneous  structure,  with  columnar  epithelium 

(Henle). 
Lympha-  Lymphatics  of  the  liver  are  superficial  and  deep.    The  supeificial 

**^  of  the  upper  surface  join  the  lymphatics  in  the  thorax  by  pierdng 

Buperflciia,    the  diapliragm,  and  end  for  the  most  part  in  the  sternal  glands ; 
those  on  the  under  surface  enter  chiefly  the  glands  by  the  side  of 
the  abdominal  aorta,  a  few  uniting  with  the  deep  lymphatics,  and 
the  coronary  of  the  stomach, 
deep.  The  deep  lymphatics  accompany  the  vessels  through  the  Bvcr, 

and  communicate  witli  one  of  the  Targe  contributing  trunks  of  the 
thoracic  duct.  '    '  ' 

Nerves,  Nervis  come  from  the  sympathetic  and  the  pneumo-gastric,  and 

ramify  with  the  vessels ;  but  their  ifaode  of  ending  is  not  ascertained. 
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TH£  GALL-BLADDEB. 

The  gall-bladder  (fig.  156)  is  the  receptacle  of  the  bile.  It  is 
situate  in  a  depression  on  the  under  surface  of  the  right  lobe  of  the 
liver,  and  to  the  right  of  the  square  lobe.  It  is  pear-shaped,  and 
its  larger  end  (fundus)  is  directed  forwards  beyond  the  margin  of 
the  liver ;  whilst  the  smaller  end  (neck)  is  turned  in  the  opposite 
direction,  and  bends  downwards  to  terminate  in  the  cystic  duct  by 
a  zigzag  part. 

In  length  the  gall-bladder  measures  three  or  four  inches,  and  in 
breadth  rather  more  than  an  inch  at  the  widest  part.  It  holds  rather 
more  than  an  ounce. 

By  one  surface  it  is  in  contact  with  the  liver,  and  on  the  opposite 
it  is  covered  by  peritoneum.  The  larger  end  touches  the  abdominal 
wall  opposite  the  tip  of  the  cartilage  of  the  tenth  rib,  where  it  is 
contiguous  to  tlie  transverse  colon  ;  and  the  small  end  is  in  contact 
with  the  duodenum. 

Structure,  The  gall-bladder  possesses  a  peritoneal,  a  fibrous  and 
muscular,  and  a  mucous  coat. 

The  serous  coat  is  stretched  over  the  under  or  free  surface  of  the 
gall-bladder,  and  surrounds  the  large  end. 

The  fibrous  coat  is  strong,  and  forms  the  framework  of  the  sac ; 
intermixed  with  it  are  some  involuntary  muscular  fibres^  the  chief 
being  longitudinal,  but  others  circular. 

The  mucous  coat  is  marked  internally  by  numerous  ridges  and 
intervening  depressions,  wliich  give  an  areolar  or  honeycomb 
appearance  to  the  surface.  On  laying  open  the  gall-bladder  this 
condition  will  be  seen,  with  the  aid  of  a  lens,  to  be  most  developed 
about  the  centre  of  the  sac,  and  to  diminish  towards  each  extremity. 
In  the  bottom  of  the  larger  pits  are  depressions  leading  to  recesses. 
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The  surface  of  the  mucoua  membraae  b  cofcred'by  4  colmnnar  ud  eomod 
epithelium.  SiL™ 

Where  the  eall-bladder  ends  in  the  cyBtic  durt  (fig'.  160)  its  coats  epithdlnm : 
project  into  the  interior,  nnd  ^ve  rise  to  ridgea  'mEb^II^ 

resembling  tliose  in  the  saccnlated  large  in-  Kg.  Ifio.* 

ITie  c/ilK  duet  (6)  joins  the  hepatic  duct 
at  an  acute  ingle  to  form  the  ductus  com 
mums  choledochuB  It  la  ahout  an  inch  and  a 
half  long  and  is  distended  and  somewhat 
sacculated  near  tl  e  gall  bladder 

Structure  The  coats  (f  the  duct  are  formed 
like  those  of  the  sac  from  which  it  leads  but 
the  muscular  fibres  are  ^  ery  few  The  mucoua 
Iiningis  provided  with  glonda  aa  m  the  hepatic 
and  common  bile  diicta  (p,  514), 

On  opening  the  duct  the  mucous  membrane 
may  be  observed  to  form  about  twelve  semi- 
lunar projections  (fig.  160,  c),  which  are  ar- 
ranged obliquely  around  the  tube,  and  increase 
in  size  towards  the  gall-bladder.  This  struc- 
ture is  beat  aecn  on  a  gall-bladder  which  has 
been  inflated  and  dried ;  as  in  this  state  the 
porta  of  the  duct  between  the  ridges  ore  moat 
stretched. 

BlooiheMeh  and  nerves.  The  vessels  of  the 
gall-bladder  arc  named  cystic.  The  artery  is 
a  branch  of  the  hepatic  ;  and  the  cystic  vein 

opens  into  the  vena  porta)  near  the  liver.    The  mtm*  are  derived  n 
from  the  hepatic  plexus,  and   entwine  around  the  ressela.    The 
lympKatio  follow  the  cystic  duct,  and  join  the  deep  lymphatics  on  ii 
the  spinal  column. 


THE  KIDNEY  AND  THE  URETEB. 

The  kidney  has  o  characteristic  form  ; — flattened  on  the  sides,  it  Um  and 
is  larger  at  the  upper  than  the  lower  extremity,  and  is  hollowed  out  tana. 
at  one  part  of  its  circumference.    For  the  purpose  of  djstingiiishing  To  dMia- 
between  the  right  and   left  kidneys,  let  the  excavated  margin  be Smlliv'* 
turned  to  the  spinal  column,  with  the  ureter  or  the  excretory  tube 
behind  the  other  vessels  ;  and  let  that  end  be  directed  downwards, 
towards  wliich  the  ureter  is  naturally  inclined. 

With  the  special  fonn  above  mentioned,  the  kidney  is  of  a  deep  coionr, 
roA  colour,  with  an  even  surface.     Its  average  length  is  about  four  liw, 
inches  ;  its  breadth  two  ;  and  its  thickness  about  one  inch  ;  but  the 
left  is  commonly  longer  and  more  slender  than  the  right  kidney. 
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DISSBCTION    OF  THE  ABDOMEN. 

Its  usnal  wdgbt  is  Kbont  &ve  oimcea  and  &  half  in  the  male,  tad 
rather  less  in  the  female. 

The  upper  extremity  of  the  kidney  is  rounded,  is  thicker  thaa  the 
lower,  and  is  surmounted  by  the  suprarenRl  body.  The  lower  end 
is  flat,  and  more  pointed.  The  poaition  with  respect  to  the  qnnil 
column  hes  been  before  detailed  (p.  472). 

On  the  anterior  surface  the  viscus  is  rounded,  but  on  the  opponte 
surface  it  ia  generally  flattened. 

The  outer  border  is  convex ;  but  the  inner  is  excavated,  and  is 
marked  by  a  longitudinal  fissure, — Mum.  In  the  fissure  the  renek 
are  tlius  placed  with  respect  to  one  another  : — Tlie  divisions  of  tba 
renal  vein  ore  in  front,  the  ureter  is  belund,  and  the  branches  of  tba 
artery  lie  between  the  two.  On  the  vessels  the  ner\'es  and  lynipbatici 
ramify ;  and  areolar  tissue  and  fat  surround  the  whole.  Oppoate 
the  fissure  is  a  hollow  in  the  interior  of  the  kidney,  named  nniu,  ia 
which  the  vessels  and  the  duet  are  contained  before  they  pierce  the 
renal  substance. 

Ditiection.  To  see  the  interior  it  will  be  necessary  to  cut  through 
the  kidney  from  the  inner  to  the  outer  border ;  and  to  remove  ths 
loose  tissue  from  the  vessels,  and  from  the  diviuons  of  tlie  excrebuy 
duct  The  hollow  or  sinus  containing  the  bloodvessels  dow  comH 
completely  into  view. 

The  interior  of  the  kidaeij  (fig  161)  appears  on  a  section  lo  consist 
of  two  dftltri.nt  niatenals  \iz  of  an  c\tcrnal  fn'anular  or  cortical 
part  and  of  mtemni,  darkw 
coloured  pj'Timidal  masses,  which 
converge  towards  thi,  centre.  Bat 
these  unlike  looking  parts  ore  con- 
structed of  urme  tubes,  though 
with  a  different  arrangement. 

The  pyramidal  niaifet  (d)  (py- 
ramids of  Malpiglu)  ore  twelve  or 
eighteen  in  nuinler  and  converge 
to  thi  sinus  of  the  kidney.  The 
apex  of  cacli  moss  w  hich  is  free 
&om  cortical  covcnng,  is  directed 
to  the  sinus  and  ends  in  a  smooth, 
rounded  part  named  mamilla  or 
jiapilla  (c)  In  it  are  the  openings 
of  the  iinne  till  es  iihicli  are  about 
t  went  J  in  number  some  being 
situate  in  a  central  depression  and 
the  others  on  the  surface ;  and  it 
18  suiTOunded  bj  one  of  the  divi- 
Mons  (calyx)  of  the  excretory  tube  Occnsionallj  two  of  the 
masses  are  imited  in  one  papillary  tennmation     Thi  base  is  em- 

*  Section  tbroogli  the  kidney,  iboving  the  medallar?  and  cotticaJ  portiom, 
and  the  beginiuDg  of  the  nr«^.  a.  Ureter,  b.  Pelvia  of  the  nrUcr.  c. 
Celji  of  the  eicreior;  tabe.  d.  Pyramidal  portiom  ;  e.  Cortical  poctiou  of 
the  kidoer  (Heale). 
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bedded  in  the  cortical  substance,  and  is  resolved  into  bundles  of 
tubes  which  are  prolonged  into  the  cortical  covering. 

Each  pyramidal  mass  is  constructed  of  uriniferal  tubes  (tubes  of  Composi. 
Bellini)  which  open  below  at  the  apex  of  the  papilla  (fig.  162,  o) ;  *^°^ 
and  the  cut  surface  has  a  grooved  appearance  indicatory  of  its 
construction.    If  the  mass  is  compressed,  urine  will  exude  from  the 
tubes  through  the  apertures  in  the  apex. 

The  cortical  or  investing  part  (fig.  161,  e)  forms  about  three-  Extent  of 
fourths  of  the  kidney  ;  it  covers  the  pyramided  masses  with  a  layer  il^bitance ; 
about  two  lines  in  thickness,  and  sends  prolongations  between  the 
same  nearly  to  their  apices.    Its  colour  is  of  a  light  red,  unless  the  colour; 
kidney  is  blanched  ;  and  its  consistence  is  so  slight  that  the  mass  coasistenoe. 
gives  way  beneath  the  finger.    In  the  injected  kidney  red  points 
(Malpighian  bodies)  are  scatterecl  amongst  the  cortex,  giving  it  a 
granular  appearance. 

Structure  of  the  Kidney.    The  mass  of  the  kidney  consists  of  Kidney 
minute  convoluted  tubes,  intermixed  with  bloodvessels,  lymphatics,  fibrous  c<it. 
nerves,  and  an  intertubular  matrix.    The  whole  is  incased  by  a 
fibrous  coat 

The  fibrous  coat  is  a  white  layer,  which  is  connected  with  the  Fttmraa 
kidney  by  fine  processes  and  vessels,  but  is  readily  detached  from 
it  by  slight  force.     At  the  inner  margin  of  the  kidney  it  sinks  into  »end«  in 
the  sinus,  and  sends  processes  on  the  entering  vessels  and  excretory 
duct. 

Stroma  or  matrix.  Between  the  tubules  and  the  vessels  of  the  Matrix  of 
kidney  is  a  uniting  material,  which  surroimds  and  isolates  them, 
and  is  most  abundant  in  the  cortical  substance.    It  somewhat  re- 
sembles areolar  tissue  in  its  nature,  and  is  fibrous  at  some  spots. 

To  obtaui  a  knowledge  of  the  anatomy  of  the  secreting  tubes, 
and  of  the  bloodvessels,  the  dissector  will  require  a  microscope, 
and  good  fine  injections  of  the  kidney. 

Secretory  tubules.  Tlie  uriniferous  tubes  (tubuli  uriniferi)  occupy  Y^^f^^ 
successively  the  cortical  substance,  and  the  Malpighian  pyramids  ;  ' 

but  they  have  a  different  arrangement  in  each  part  as  below  (fig.  2^ge- 
162,  a).  ment 

In  the  Malpighian  pyramid  the  tubes  are  straight,  and  ascend  in  the 
from  the  apertures  in  the  apex,  bifurcating  repeatedly,  as  far  as  pyr^df* 
the  base,  and  forming  a  cone  which  resembles  the  stem  and  branches 
of  a  tree.     At  the  wide  end  of  the  pyramid  they  are  collected  into  gixe  and 
bundles  which  reach  nearly  to  the  siurf ace  of  the  kidney,  and  be-  «»ding 
come  convoluted  as  they  enter  the  cortex,  but  some  imite  in  arches 
(Henle).     Near  the  apex  they  measure  -jt5^  ®^  ^^  ^^^  across,  but 
the  last  subdivisions  are  only  half  that  size,  or  -g^th  of  an  inch. 

Descending  between  the  straight  tubes  are  the  small  "  looped  mixed  with 
tubes"  of  Henle  (fig.  162,  g).     These  run  down  from  the  cortical  H^ffef 
substance  nearly  to  the  apex  of  the  pyramid,  where  they  turn  up- 
wards, forming  loops  with  the  convexity  down,  and  ascend  to  open  which  are 
into  the  straight  tubes  :  their  size  is  about  a  third  of  the  others.        ■°*^ 
In  the  cortical  substance  tlie  tubes  are  more  numerous  and  very  in  the 
convoluted  (fig.  163)  ;  they  have  an  average  width  of  -g^th  of  an  J^Sice 
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inch,  and  are  mironnded  by  a  cApiUai;  plexna  of  bloodvieMeb  (6g. 
164  a).  At  the  one  end  (farther)  eadi  tube  is  dilated  into  tl« 
Halpighian  corpuscle  (A)  ;  and  at  the  other  it  paimeii  into  a  B\zvf^ 
tube  or  joins  an  "  arch  "  at  the  base  of  the  pyramid.    The  "  looped 

Pig.  lai* 


Itilplghlui 


bow  tonned. 


tubea"  of  Henle  (fig.  1C2)  have  tlic  aarao  orriuigemcnt  as  the  larger 
tubuli  uriniferi  in  the  cortical  Bubstance. 

The  wall  at  the  convoluted  tubea  coneiHts  of  n  thin  basement 
membrane,  and  is  lined  by  a  tliick,  nucleateil,  anil  grannlor  epithe- 

ifalpighum  corputclts  (fig.  1C4,  &).  Tliese  small  bodice  are  con- 
nected with  tile  free  ende  of  the  convoluted  tubes,  one  to  each : 
and  are  airanged  in  double  rowe  in  the  cortical  substance  between 
the  pyramidH,  one  row  being  on  each  side  of  an  iDterpyramidal 
branch  of  arterj',  from  which  tliey  receive  twigs  ;  each  measures 
about  Y^th  of  an  inch,  and  consists  of  an  incasing  capsule  with 
an  enclosed  tuft  of  bloodvcBsels  (glomerulus). 

The  capenle  (J)  is  the  dilated  end  of  tlie  convoluted  tube,  and  is 
perforated  at  the  extremity  by  two  small  bloodvessels.  Its  wall 
couMsts  of  a  tlun  basement  membrane,  and  is  lined  by  a  transparent 
laminar  epithelium. 

Tlie  glomerulus  (fig.  IW,  b)  is  formed  by  the  intercouununications 

*  Flsn  cf  the  amngemsnt  of  the  niinifeial  tubes,  a.  Tube  at  its  ending 
in  the  tTramid.  b.  DiTiaioas  of  the  lame  tnbe  in  the  pjnunid.  d,  Arcfaet 
of  Eanle.  c  TviiM  tubea  jconiog  the  "  uchss."  g.  LMiped  tabe  of  Henle, 
irith  ilB  coDToloted  part,/,  and  HaJpighiaa  corpuecle,  e,  id  the  cortical  mb- 

t  Plan  of  contorted  nrine  tnbea  ending  in  Malioghian  corpascles,  which  are 
cannected  with  the  sua]]  arteries  id),  a.  Urine  tnbe.  b.  Malpighian  cor- 
piuclea.     e.  InteriTcaimdal  branch  of  nmal  artei7  (BoTman]. 
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of  two  vessels  piercing  the  capsule,  and  is  clothed  with  epithelium,  two, 
One  of  the  two,  the  afferent  vessel  (d),  is  an  o&et  of  the  renal  uTcrhI, 
artery,  and  divides  into  convoluted  loops  of  the  fineness  of  capil- 
laries, which  form  the  exterior  of  the  tuft    The  other,  the  efferent  mnd, 
vessel  (/),  begins  in  the  interior  of  the  tuft  by  the  union  of  (he  "''•""'■ 
loops  on  the  outer  surface  ;  snd  psssing  out  is  distributed  in  a  close  "iiich 
network  of  capillaries  (9)  on  the  convoluted  urine  tubes  ;  and  in  one 
with  elongated  meshes  on  the  atraighter  tubes  near  the  pyramids. 
The  office  of  the  glomerulus  is  to  secrete  the  wateiy  part  of  the  ^^^_j, 


Bloodvebselb.  The  artery  and  vein  distributed  to  the  kidney  are  bi«h1- 
veiy  large  in  proportion  to  the  size  of  the  organ  they  nourish.  VUney, 

Renal  artery.    As  the   artery  enters  the  kidney  it  divides  into  Bnucliei  or 
four  or  five  branches,  which  are  invested  by  sheaths  of  the  fibrous  **'  """^ 
capsnle,  and  reach  the  bases  of  the  pyramids 
tticy  form  arches.    From  those  arches  i 

Fig.  Iflt' 


ids  of  Malpighi,  whare  mrpir 
s  small  interpyramidal  bodi™^ 


branches,  which  ascend  towards  the  surface,  and  furnish  the  afferent 
twigs  to  the  Malpigliian  bodies,  whose  arrangement  has  been  re- 
ferred to.  Other  offsets  ore  supplied  to  the  capsule  snd  matrix  of 
the  kidney  ;  the  former  anastomoBe  with  the  subperitoneal  branches 
of  the  lumbar  arteries. 

Straight  vessels  descend  amongst  the  tubes  in  the  pyramids  of 
Ualpighi,  and  some  form  loops  like  the  tubes  of  Henle. 

Renal  vein.  Tliis  vein  begins  in  the  capillary  plexuses  on  the 
convoluted  urine  tubes  ;  and  its  small  branches,  receiving  twigs 
from  the  matrix  and  the  fibrous  coat,  unite  into  larger  veins,  wbitJi 
anastomose  freely  around  the  bases  of  the  pyramids  of  Malpighi. 
At  this  spot  they  ore  joined  by  offsets  from  cspillaiy  plexuses  in  ^ 

*  Plan  of  the  vessels  connected  with  the  urine  tubes.  *.  a.  Urine  tube. 
6.  End -dilatation,  c,  InWrpynunidal  uterj.  d.  Afferent  branch,  e. 
aiomenlui.  /.  Efferent  veageL  g.  iPlems  of  npillaiia  around  the  nrins 
tnbe.     \.  BadiclM  of  the  veiiu. 

B.  «.   Olomsraln*.     d.  Afferent  and  /,  eflannt  tcmsI  oI  i 
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nnd  unite 
into  one. 


Nenres. 
Alworbents. 


Ureter; 
office; 
length. 
Sixe  varies. 


Course, 


and  connec- 
tions. 


Sometimes 
doable. 

Ureter 
dilated  near 
the  kidney, 

hascalices, 

which 

embrace 

pyramids. 


Twocoata 
in  nreter, 

muscular 
and  mucous, 


Epithelium 

many 
layers. 


Thecalicea 
also  two 
coats. 


the  pyramids  ;  and  the  larger  tnmks  then  accompany  the  arteries 
to  the  sinus  of  tlie  kidney.  Finally  all  are  united  into  one  tnmk, 
which  opens  into  the  vena  cava. 

Nerves,  The  ramifications  of  the  sympathetic  nenre  may  he 
traced  to  the  smaller  branches  of  the  artery. 

The  absorbents  are  superficial  and  deep :— The  deep  absorboits 
are  supposed  to  begin  in  a  plexus  between  the  urine  tubes.  Both 
unite  at  the  hilum  of  the  kidney,  and  join  the  lumbar  glands. 

The  URETER  is  the  tube  by  which  the  fluid  secreted  in  the  kidney 
is  conveyed  to  the  bladder.  Between  its  origin  and  termination 
the  canal  measures  from  sixteen  to  eighteen  inches  in  length.  Its 
size  corresponds  commonly  with  that  of  a  large  quill.  Near  the 
kidney  it  is  dilated  into  a  funnel-shaped  part,  named  pelvis  /  and 
near  the  bladder  it  is  again  somewhat  enlarged,  though  the  lower 
aperture  by  which  it  terminates  is  tlie  narrowest  part  of  the  tube. 
Its  relative  anatomy  must  be  studied  afterwards,  when  the  body  is 
in  a  suitable  position. 

In  its  course  from  the  one  viscus  to  the  other,  the  ureter  is  close 
beneath  the  peritoneum,  and  is  directed  obliquely  downwards  and 
inwards  along  the  posterior  wall  of  the  abdomen  as  far  as  the 
pelvis  ;  here  it  changes  its  direction,  and  becomes  almost  horizontaL 
At  first  the  m^ter  is  placed  over  the  psoas,  inclining  on  the  right 
side  towards  the  inferior  vena  cava  ;  and  about  the  middle  of  the 
muscle  it  is  crossed  by  the  Bpermatic  vessels.  Lower  down  it  lies 
over  the  common  or  the  external  iliac  artery,  being  beneath  the 
sigmoid  flexure  on  the  left  side,  and  the  end  of  the  ileum  on  the 
right  side.  Lastly,  it  lies  below  the  level  of  the  obliterated  hypo- 
gastric artery. 

Sometimes  the  ureter  is  divided  into  two  for  a  certain  distance. 

Part  in  the  TcUlney  (fig.  161,  h).  Near  the  kidney  the  ureter  is 
dilated  into  a  pouch  called  2.}€lvis  ;  and  it  begins  by  a  set  of  cup- 
shaped  tubes,  named  calices  or  infundibula,  which  vary  in  number 
from  seven  to  thirteen.  Each  cup-shaped  process  embraces  the 
rounded  end  of  a  p3rramidal  mass,  and  receives  the  urine  from  the 
apertures  in  that  projection ;  sometimes  a  calj-x  surrounds  two  or 
more  masses.  Tlie  several  calices  are  united  together  to  form 
two  or  three  larger  tubes  ;  and  tliese  are  finally  blended  in  tlie 
ureter. 

Structure.  Besides  an  external  fibrous  layer,  the  ureter  possesses 
a  muscular  and  a  mucous  coat. 

The  muscular  covering  is  composed  of  an  external  or  longitudinal, 
and  of  an  internal  or  circular  stratum. 

The  mucous  coat  is  thrown  into  longitudinal  folds  during  the 
contracted  state  of  the  ureter.  Its  epithelium  consists  of  layers  of 
cells  of  different  shapes  ;  thus,  at  the  free  surface  they  are  squarish^ 
at  the  attached  surface  rounded,  whilst  in  the  intermediate  strata 
they  are  cylindrical  (Kolliker). 

Tlie  calices  resemble  the  rest  of  tlie  duct  in  having  a  fibrous,  a 
muscular,  and  a  mucous  coat.  Around  the  base  of  the  pyramid  tho 
calyx  is  continuous  with  the  enveloping  tunic  of  the  kidney ;  and 
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at  the  apex  the  mucous  lining  is  prolonged  into  the  miniferal  tubes 
through  the  small  openings. 

Vessels.  The  arteries  are  numerous  but  small,  and  are  furnished  Vessels, 
by  the  renal,  spermatic,  internal  iliac,  and  inferior  vesical.    Tlie 
veins  correspond  with  the  arteries. 

The  lymphatics  are  received  into  those  of  the  kidney.  LympUatics. 


THE  SUPRARENAL  BODY. 

This  small  body,  whose  use  is  unknown,  has  received  its  name  Use 
from  its  position  to  the  kidney.   Its  vessels  and  nerves  are  numerous,  ^^    ^""^ 
but  it  is  not  provided  with  any  excretory  duct.  ^'<>  '^^<5*- 

One  on  each  side,  it  is  situate  on  the  upper  extremity  and  fore  Situntion. 
part  of  the  kidney  ;  and  without  care  it  may  be  removed  with  the 
surrounding  fat,  which  it  resembles.    Its  colour  is  a  brownish  yellow. 
It  is  like  a  cocked  hat  in  form,  with  the  upper  part  convex,  and  the  Form  and 
base  or  lower  part  hollowed,  where  it  touches  the  kidney.  colour. 

In  the  adult  it  measures  about  one  inch  and  a  half  in  depth,  and  Size  and 
rather  less  in  width ;  and  its  weight  is  between  one  and  two  drachms,  ' 

but  the  left  is  commonly  larger  than  the  right. 

Areolar  tissue  attaches  the  suprarenal  body  to  the  kidney  ;  and  Connec- 
large  vessels  and  nerves  retain  it  in  place.  The  connections  with  ^^' 
the  surrounding  parts  are  the  same  as  those  of  the  upper  end  of  the 
kidney.  Thus  it  rests  on  the  diaphragm  on  both  sides ;  whilst  above 
the  right  is  the  liver,  and  above  the  left  the  pancreas  and  the  spleen. 
On  the  inner  side  of  the  right  capsule  is  the  vena  cava,  with  part 
of  the  solar  plexus  ;  and  internal  to  the  left  is  the  aorta,  with  the 
same  plexus  of  ner>"es. 

Structure  (fig.  165).  A  perpendicular  section  shows  the  suprarenal  Two 
body  to  be  formed  of  a  firm  or  external  (cortical)  part,  and  of  an  ^JJtures : 
internal  (medullar^')  soft  and  dark  material.    With  the  microscope  ^^^i  has 
this  body  may  be  seen  to  consist  of  cells,  which  are  lodged  in  spaces  stroiua,  with 
formed  by  a  stroma  of  areolar  tissue,  with  vessels  and  nerves. 

The  whole  is  surrounded  by  a  thin  fibrous  capsule  (a),  which  sends  Surrounded 
processes  into  the  interior,  and  along  the  bloodvessels.  oariule. 

The  cortical  part,  yellowish  in  colour  and  striated,  forms  about  cortical 
two  thirds  of  the  thickness  of  the  whole  body.    It8  stroma  of  areolar  P*rt 
tissue  (a)  foniis  a  thin  surface  layer,  and  is  connected  internally  T^^^^ ' 
with  processes  or  septa,  which  are  so  arranged  as  to  build  up  spaces  fonns 
elongated  from  without  inwards,  and  arranged  vertically  around  the  "P**^ 
centre ;  but  near  the  surface  there  are  smaller  oval  spaces,  some  of 
them  crossing  the  deeper  and  larger.    The  spaces  or  loculi  (b)  are  for  masses 
filled  by  columnar  masses  of  cells,  but  slight  force  readily  removes  **'***^- 
these  from  their  containing  hollows. 

The  central  or  medullary  portion  (c)  is  rather  red  in  colour,  or  it  Medullary 
may  be  dark  brown  or  black  from  the  presence  of  blood.    About  ^^'^ 
half  as  thick  as  the  cortical  part,  it  possesses  internally  small  round      ^  "'**' 
or  oval  spaces,  on  a  section,  which  are  vein  tnmks  cut  across.    The 
areolar  tissue  of  its  stroma  is  very  fine,  and  forms  a  network  with  spates  in  it. 
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lu  Uuus      Bmall  but  regular  meshes  ;  and  Uie  medullary  ia  aepirated  gencnDj 

^mt^nnet-  f^^  ^j^^  cortical  portion  by  a  layer  of  areolar  tisane.  Cell*  fill  tha 
o*ii»-  meahee. 

Cbinctcn  CtlU.  The  colls  filling  the  locnli  of  the  stroma  in  the  cortex,  ar« 
tn^rui,  nucleated  with  oil  globnles  and  fine  granulca  ;  and  being  packed  in 
,ly. .  masseB,  tiiey  take  on  a  polygonal  fonn :  they  measure  about  tlw 

Id  meauilarj  rr^^tli  of  an  inch.  In  the  medullary  portion  the  cella  resemble 
i""^  those  of  the  cortex,  except  that  they  do 

Fig.  165.*  not  contain  oil  particles;   and  they  »n 

rather  larger  and  more  granular,  measur- 
ing about  Ti^^  °^  '^  i"^' 
Aitdtei.  ^^StSKB^^  BloodtttneU.  Nuiueroua  arteriet  are  fur- 

nished to  the  suprarenal  body  &om  the 
diaphragmatic  and  renal  vcasela,  and  &am 
the  aorta.  In  the  interior  the  art^iea 
ramify  in  the  cortex  along  the  septa  be- 
tween the  cell  masses ;  and,  frequently 
anastomoaiog  together,  end  in  a  fine  cwhI- 
tary  network,  with  elongated  mesbes, 
around  the  loculi.  In  the  medullary  part 
tlie  tine  arteries  ore  distributed  throng 
the  stroma. 

The  rtiitg  originate  in  capillaiy  plex- 
UBCB ;  and  the  several  radicles,  uniting  in 
large  branches  wluch  pass  through  the 
centre  of  the  medullary  jiort,  arc  collected  finally  into  one  trunk  ; 
tikis  opens  ou  tlic  right  side  into  the  vena  cava,  and  on  the  left  into 
tlie  renal  vein-  Other  sinoller  veins  pass  out  through  the  cortex 
to  tJie  renal  vein  ond  the  vena  cava. 

Nerva.  The  nerves  are  very  numerous  and  large,  and  pass  in- 
wards along  the  septa  of  the  cortical  part  :  branching,  they  extend 
between  tiie  cortical  and  medullary  parts  in  the  layer  of  areolar 
tissue,  and  in  the  medullary  substance  they  form  a  network  in  the 
areolar  structure,  but  their  ending  ia  unknown. 

Ljpnphalks  are  superficial  ond  deep,  and  botli  join  those  of  the 
kidney  ;  the  arrangement  of  tlic  deep  is  imdetennined. 


THE  TESTES. 

TmW*  Tlie  testes  ore  the  glandular  organs  for  the  accretion  of  the  semen, 

S^'^^tJ^  Each  h  suspended  in  the  scrotum  by  the  spermatic  cord  ond  its 

coverings  (p.  452),  but  the  left  ia  nsually  lower  than  the  right ;  and 

enoh  is  provided  witli  on  excretory  duct  named  vna  deferens.   A  serona 

sac  partly  surrounds  each  organ. 
TOKeUie        Dkitr-tioa.  For  the  purpose  of  examining  tlie  serous  covering  of 

tlie  testicle  (tunica  vaginalis),  make  a  small  aperture  into  it  at  the 

•  Tertieal  secUon  of  the  suprarenal  bodj.  o.  Snrfico  Ujer  of  Etrona.  b. 
Calls  in  tbo  cortai.  e.  MedoUar;  portion,  d.  Spaces  in  the  laedullaiy  part 
(HarUy). 


Fig.  166. 


CHA&ACIBB8   OF  TESTIS. 

upper  port,  and  inflate  it  The  sac  and  the  spennodc  cord  are  then 
to  be  cleaned  ;  and  the  vegaels  of  the  latter  are  to  be  followed  to 
their  entrance  into  the  testicle. 

The  tunica  vaguialu  (fig.  166,  rf)  is  &  Berotu  bag,  which  is  con- 
tinuous ill  the  fetus  with  the  peritoneal  lining  of  the  abdomen,  but 
becomes  subsequently  a  distinct  sac  through  the  obliteration  of  the 
port  connecting  tlie  two. 

It  investa  the  testicle  after  the  manner  of  other  serous  membranea ; 
for  the  testicle  is  placed  behind  it,  so  as  to  be  portly  enveloped  by  ' 
it.  The  sac,  however,  is  larger  than  is 
necessary  for  covering  the  testicle,  and 
projectii  some  distance  above  it  Like 
other  serous  membranes,  it  hae  an  ex- 
ternal rough,  and  an  internal  secerning 
smootli  surface  ;  and  like  them  it  lias  a 
visceral  and  a  parietal  part  To  examine 
its  diapositicii  the  sac  should  be  opened. 

The  visceral  layer  (tunica  va^aUa 
testis)  covers  tlie  testicle,  except  posteriorly 
where  the  vessels  lie.  On  the  outer  side  it 
extends  farther  bock  than  on  the  inner, 
and  forma  a  pouch  between  the  testis  and 
the  arched  body  (cpididpnie)  on  this 
aspect  of  the  organ. 

Tlie  parietal  part  of  the  sac  (tonic. 
Tagm.  scroti)  is  more  extensive  than  the 
piece  covering  the  testicle,  and  Imes  the 
contiguous  layer  of  the  acrotum. 

Form  and  ponHion  of  the  Ual'a  (fig.  166). 
The  testicle  is  oval  in  shape,  with  a  nuooth 
surface,  and  is  flattened  on  the  sides.  The 
anterior  margin  is  convex  ;  and  the  pos- 
terior, which  is  flattened,  is  pierced  by  tlio 
spermatic  vessels  and  nerves.  Stretehing 
like  an  arch  along  the  outer  part  is  the 
epididymis  (6).  Attached  to  the  upper 
end  of  the  testis  is  a  email  body  (c)  two 
or  tlu^e  lines  in  length,  (corpus  Mor- 
gagni,)  which  is  the  remains  of  the  upper  end  of  the  fetal  dact 
of  Midler  ;  and  occasionally  other  smaller  projections  of  the  tunick 
vaginalis  ore  connected  with  the  top  of  the  epididymis. 

The  testis  is  snspended  obliquely,  so  that  the  upper  part  is  <lirected 
forwards  and  somewhat  outwards,  and  the  lower  end  backwards  and 
rather  inwards. 

Size  and  tceight.  The  length  of  the  tesUs  is  an  inch  and  a  half  or  1^ 
two  inches ;  from  before  backwards  it  measures  rather  more  than 
an  inch,  and  from  side  to  side  rather  leaa  than  an  inch.    Its  weight  u 

*  The  teatis  with  the  tuolca  Tagioolis  lud  open.  a.  Testicle,  h.  H«&d  of 
the  epidid;mii.  e.  Corpoa  Morga^i.  d.  Parietal  fart  of  the  tunica  TBginalii. 
«.  T«neli  of  the  apcmutic  cord.    /.  Tts  deferMia. 
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is  nearly  an  ounce,  and  the  left  is  frequently  larger  than  the 
other. 

Structure.  Tlie  substance  of  the  testicle  is  composed  of  minute 
secerning  tabes,  around  which  the  bloodvessels  are .  disposed  in 
plexuses.  Surrounding  and  supporting  the  delicate  seminif  eral  tubes 
is  a  dense  covering-^the  tunica  albuginea.  Its  excretory  or  efElerent 
duct  is  named  vas  deferens. 

Dissection.  With  the  view  of  examining  the  investing  fibrous 
coat,  let  the  testis  be  placed  on  its  outer  side,  viz.  that  on  which 
the  epididymis  lies,  and  let  it  be  fixed  firmly  in  that  position  with 
pins.  The  fibrous  coat  is  to  be  cut  through  along  the  anterior  part, 
and  thrown  backwards  as  far  as  the  entrance  of  the  bloodvessels. 
Whilst  raising  this  membrane  a  number  of  fine  bands  will  be  seen 
traversing  the  substance  of  the  testicle,  and  a  short  septal  piece 
(mediastinum)  may  be  perceived  at  the  back  of  tlie  viscus,  where 
the  vessels  enter ;  but  it  will  be  expedient  to  remove  part  of  the 
mass  of  tubes  in  the  interior,  to  bring  more  fully  into  view  the 
mediastinum,  and  to  trace  back  some  of  the  finer  septa  to  it. 

The  lunica  aJhuyinea^  or  the  fibrous  coat  of  the  testicle,  is  of  a 
bluish-white  colour,  and  resembles  in  appearance  the  sclerotic  coat 

characters ;  q£  ^g  eyeball.  This  membrane  protects  the  secreting  part  of  the 
testicle,  and  maintains  the  shape  of  the  organ  by  its  dense  and  un- 
yielding structure  :  it  also  sends  inwards  processes  to  support  and 
separate  the  seminal  tubes.  These  several  offsets  of  the  membrane 
appear  in  the  dissection ;  and  one  of  them  at  the  back  of  the  testicle, 
which  is  larger  than  the  rest,  is  the  mediastinum. 

The  mediastinum  testis  (fig.  107,  d)  (corpus  Highmorianum)  pro- 
jects into  tlie  gland  for  a  third  of  an  inch  with  the  bloodvessels. 
It  is  situate  at  the  back  of  the  testis,  extending  from  the  upper 
nearly  to  the  lower  part,  and  is  rather  larger  and  deeper  above  than 
below.  It  is  fonned  of  two  pieces,  which  are  united  anteriorly  at 
an  acute  angle.  To  its  front  and  sides  the  finer  septal  processes 
are  connected  ;  and  in  its  interior  are  contained  the  bloodvessels 
behind,  and  a  network  of  seminal  ducts  in  front  (rete  testis). 
Of  the  finer  jfrocesses  of  the  tunica  albuginea  (fig.  167,  6)  which 

nner  septa :  gu^f  i\^q  testis,  tliere  are  two  kinds.  One  set  round  and  cord-like, 
but  of  different  lengths,  is  attached  posteriorly  to  the  mediastinum, 
and  serves  to  mauitain  the  shape  of  the  testis.  Tlie  other  set 
forms  delicate  membranous  septa,  which  divide  the  mass  of  seminal 
tubes  into  lobes,  and  join  the  mediastiniun,  like  the  rest. 

a  vasenlar         Within  the  tunica  albuginea  is  a  thin  vascular  layer,  tunica  ras- 

rtJmica*^^  **  culosa  (Sir  A.  Cooper),  which  lines  the  fibrous  coat,  covering  the 

vasculosa).  different  septa  in  the  interior  of  the  gland.  It  is  formed  of  the 
ramifications  of  the  bloodvessels,  united  by  areolar  tissue,  like  the 
pia  mater  of  the  brain  :  in  it  the  arteries  are  subdivided  before 
they  are  distributed  on  the  secerning  tubes,  and  the  small  veins 
are  collected  into  larger  trunks. 

SeminAl  Fonn  and  length  of  the  seminal  tubes  (tubuli  seminiferi).     The 

®*'       secerning   or   seminal   tubes   are   very   convoluted,   and    are    but 

^^earan      giigiitly  held  together  by  fine  areolar  tissue  and  surrounding  blood- 
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I,  tliey  form  the  lobea  of  the 
Fig.  187.' 


vesaelK,  ao  tbat  tliey  may  be  readily  drawn  ont  of  the  testiB  for 
Bome  dietance  :  their  length  is  said  by  Lauth  to  be  two  feet  and  a 
quarter. 

Ending,  Kat  and  alracture.  Within  the  lobes  of  the  testis  some 
tiilies  end  in  distinct  closed  extremities  ;  but  the  rest  communicate, 
forming  loops  or  arclies.  The  diameter  of  the  tubules  varies  from 
-j^th  to  -Y-jTjth  of  an  inch.  The  wall  of  tlie  tubule  is  formed  of  a 
thin  translucent  membrane,  but  it  has  cODsidernble  strengtli.  Lining 
the  interior  in  the  child  is  a  nucleated  granular  epithelium,  with 
polygonal  cells  ;  but  in  the  adult  the  tube  is  iilled  by  cells  in  diffe- 
rent stages  of  development  of  the  spermatic  corpuscles.  On  the 
eiterior  is  a  plexna  of  bloodvessels. 

Namt»  fi-om  the  arrangement  of  the  lobes.  To  different  parts  of 
the  seminal  tubes,  tlie  following  names  have  been  applied.  Where 
the  tubules  are  collected  into 
testis.  As  they  enter  the 
librous  mediastinum  they 
become  straight,  and  are 
named  tubuli  recti.  Com- 
municating in  the  medias- 
tinum, tliey  produce  the  rete 
testis.  And,  lastly,  as  they 
leave  the  upper  part  of  the 
gland  tliey  are  convoluted, 
and  are  called  coni  vasculosi, 
or  vasa  efEcrentia. 

The  hbt*  of  the  testis  {fig. 
167,«)  are  formed  by  bundles 
of  the  seminiferal  tubes,  and 
are  situate   in  the   interrnls 
between  the  processes  of  the 
tunica  albugiitea  :  their  num- 
ber is  differently  stated  ; — according  to  one  authority  (Deirea)  they  "' 
ore  2M ;  but  according  to  another  (Krause)  400  or  more.    They 
are  conical  in  form,  with  the  base  of  each  at  tlie   circumference,  •'" 
and  the  apex  at  the  mediastinum  testis  ;  and  those  in  the  centre  of 
the  testicle  are  the  largesL 

Each  is  made  up  of  one,  two  or  more  tortuons  seminal  tubules  ;  to 
and  the  minute  tubes  in  one  lobe  are  united  with  those  in  the  „ 
neighbouring  lobes.     Towards  the  apex  of  each  lobe  tlie   tubules  " 
become  less  bent,  and  ore  united  together  ;  and  the  tubuli  of  the 
several  lobes  are  further  joined  at  the  some  spot  into  larger  canals 
— the  tubuli  recti. 

Tubtili  recti  (fig.  167,  e).    The  seminal  tubes  unite  together,  Ti 

*  Vertical  and  horizontal  KCtimu  of  the  teitia  U>  diow  the  amuigeai«Dt  of 
tho  ssmiiul  tabes,  uid  septa,  a,  Lobei  of  ths  tostia.  b.  Septa  between  the 
lobei.  e.  Tnbali  recti,  d.  MediaidDum  teeti).  e,  Rete  testie.  /.  Yua 
effervntia.  g.  Globus  major,  h.  Body,  and  i,  elobos  minor  of  the  epididy- 
mis, i.  Vaa  defereiu.  I.  Vaa  abernna.  n.  KeM  testie,  cut.  o.  Finer 
■epta.    p.  Epididjmis,  rat  aci 
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becoming  larger  (-3^^  ^^  ^^  inch)  and  straighter  in  direction,  and 
are  named  tubuli  recti  or  vaaa  recta :  they  are  about  twenty  in 
number,  and  piercing  the  fibrous  mediastinum  enter  into  the  rete 
testis. 

Bete  testis  (fig.  167,  e).  In  the  mediastinum  the  seminal  tubes 
have  very  thin  walls,  and  are  situate  in  the  anterior  part,  in  front 
of  the  bloodvessels ;  they  communicate  freely  so  as  to  form  a  net- 
work. 

V<Ma  efferentia  (fig.  167,  /).  About  twelve  or  twenty  seminal 
tubes  issue  from  the  top  of  the  rete,  and  leave  the  upper  part  of 
the  testicle  as  the  vasa  efferentia :  tliese  are  larger  than  the  tubes 
with  which  they  arc  continuous,  and  end  in  the  common  excretory 
duct.  Though  straight  at  first  they  soon  become  convoluted,  and 
have  been  named  com  vasculosi.  In  the  natural  state  they  are  about 
half  an  inch  in  length,  but  when  unravelled  they  measure  six  inches ; 
and  they  join  the  excretory  duct  at  int^rals  of  about  three  inches. 
They  have  a  muscular  coat  of  longitudinal  and  circular  fibres ;  and 
the  epitheliiun  of  the  mucous  lining  is  columnar  and  ciliated. 

The  EXCRETORY  DUCT  reccives  the  vasa  efEerentia  from  the  upper 
part  of  the  gland,  and  extends  thence  to  the  urethra.  Its  first  part, 
which  is  in  contact  with  the  testis,  is  veiy  flexuous,  and  forms  the 
epididymis :  but  the  remainder  is  straight,  and  is  named  vas 
deferens. 

The  epididymis  (fig.  167,  h)  extends  in  the  form  of  an  arch  along 
the  outer  side  of  the  testis,  from  the  upper  to  the  lower  end,  and 
receives  its  name  from  its  situation.  Opposite  the  upper  part  of  the 
testicle  it  presents  an  enlarged  portion  or  head,  the  globus  major ,  (g)  / 
and  at  the  lower  end  of  that  organ  it  becomes  more  pointed 
or  tail-like— ^/oJw«  minor  (1),  before  ending  in  the  vas  deferens. 
The  intervening  narrow  part  of  the  epididymis  is  called  the  body  (A). 
Its  head  is  attached  to  the  testis  by  the  vasa  efferentia ;  and  its 
lower  part  is  fixed  to  the  tunica  albuginea  by  fibrous  tissue,  and  by 
the  reflection  of  the  tunica  vaginalis. 

The  epididymis  is  formed  of  a  single  tube,  bent  in  a  sdgzag  way, 
whose  coils  are  imited  into  a  solid  mass  by  fibrous  tissue.  After 
the  removal  of  the  serous  membrane  and  some  fibrous  tissue  this 
part  of  the  tube  may  be  uncoiled  ;  it  will  then  measiu-e  twenty  feet 
in  length.  The  diameter  of  its  canal  is  about  T^th  of  an  inch, 
though  there  is  a  sliglit  diminution  in  size  towards  the  globus  minor, 
but  it  is  increased  finally  in  the  vas  deferens. 

The  vds  deferens  (fig.  167,  k)  begins  opposite  the  lower  end  of 
the  testis,  at  the  termination  of  the  globus  minor  of  the  epidid3m[iis. 
At  first  tliis  part  of  the  excretory  duct  is  slightly  wavy,  but  after- 
wards it  becomes  for  the  most  part  a  firm  round  tube :  near  its  ter- 
mination it  is  enlarged  again  and  sacculated,  but  this  condition  will 
be  referred  to  with  the  viscera  of  the  pelvis. 

In  its  course  to  the  urethra  it  ascends  on  the  inner  side  of  the 
testicle,  and  along  the  bloodvessels  of  the  spermatic  cord  with  which 
it  enters  the  internal  abdominal  ring ;  it  is  then  directed  over  the 
side  of  the  bladder,  and  through  the  prostate  to  open  into  the 
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urethra.    The  length  of  this  part  of  the  excretory  duct  is  ahout  two  length  and 
feet,  and  the  width  of  its  canal  ahout  -j^th  of  an  inch.  ""^ 

Opening  sometimes  into  the  vas  deferens,  at  the  angle  of  union  Vaaaberrans 
with  the  epididymis,  is  a  small  narrow  caecal  appendage,  the  vas  JJ^iS ;   ' 
aberrans  of  Haller  (fig.  167,  /).    It  is  convoluted,  and  projects  up-  sittiation 
wards  for  one  or  two  inches  amongst  the  vessels  of  the  cord.    Like  and  size, 
the  epididymis,  it  is  longer  when  it  is  uncoiled :  its  capacity  is 
greatest  at  the  free  end.     Its  use  is  unknown. 

Structure.  Tlie  excretory  duct  of  the  testis  has  a  thick  muscular  Two  coata 
coat,  which  is  covered  externally  hy  fibrous  tissue,  and  lined  inter-  JjJ^  ^^ 
nally  by  mucous  membrane.    To  the  feel  the  duct  is  firm  and  wiry, 
like  whip-cord.    On  a  section  its  wall  is  dense  ajid  of  a  rather  yellow 
colour,  but  it  is  thinnest  at  the  head  of  the  epididymis. 

The  muscular  coat  is  composed  of  longitudinal  and  circular  fibres  *  mnacnlar 
arranged  in  strata.    Both  externally  and  internally  is  a  longitudinal 
layer,  the  latter  being  very  tliin ;  and  between  them  is  the  layer  of 
circular  fibres. 

The  mucous  membrane  is  marked  by  longitudinal  folds  in  the  and  a 
straight  part  of  the  canal,  and  by  irregular  ridges  in  the  sacculated  ^^ 
portion.    A  columnar  epithelium,  though  not  ciliated,  covers  the 
inner  surface  ;  but  in  the  epididymis  it  is  ciliated  (Becker). 

Organ  of  Giraldes.^  In  the  spermatic  cord  of  the  fetus  and  child.  Organ  of 
close  above  the  epididymis,  is  a  small  whitish  granular-looking  * 

body  (".  Corps  Innomine,"  Giraldes),  about  half  an  inch  long — ^the  remains  or 
remains  of  the  lower  part  of  the  Wolffian  body  of  the  embryo.  ^^'^^ 
With  slight  magnifying  power  its  component  white  granules  are  consti- 
resolved  into  small  vesicles,  and  convoluted  tubes  of  varying  shape,  tuents, 
filled  with  a  clear  thick  fluid ;  their  wall  consists  of  a  thin  membrane,  rtracture. 
lined  by  flattened  epithelium,  with  plexuses  of  bloodvessels  ramify- 
ing on  the  exterior. 

Bloodvessels  and  nerves  of  the  testicle.  The  branches  of  the  sper-  Spermatic 
matic  artery  supply  offsets  to  the  epididymis,  and  pierce  the  back  *^^*®^* 
of  the  testicle  to  enter  the  posterior  part  of  the  mediastinum.  The 
vessels  are  finely  divided  in  the  vascular  structure  lining  the 
interior  of  the  tunica  albuginea ;  and  offsets  are  continued  on  the 
fine  septa  to  the  seminal  tubules,  on  which  they  are  distributed  in 
capillary  plexuses. 

The  spermatic  vein  begins  by  radicles  in  the  plexuses  around  the  Spermatic 
seminal  tubes,  and  issues  from  the  gland  at  the  posterior  part,  being  ^®  * 
there  joined  by  veins  from  the  epididymis.    As  it  ascends  along  the 
cord  its  branches  form  the  spermatic  plexus  ;  it  joins  the  vena  cava 
on  the  right  side,  and  the  renal  vein  on  the  left  (p.  537). 

The  arrangement  of  the  lymphatics  in  the  testicle  is  unknown  ;  Lympbatiet 
external  to  that  body  they  ascend  on  the  bloodvessels,  and  join  the 
lumbar  glands. 

The  nerves  are  derived  from  the  sympathetic,  and  accompany  the  and  nerves. 
arteries  to  the  testis  :  their  ending  has  not  been  seen. 

*  Sar  un  Organe  plac6  dans  le  Cordon  Spermatiqne,  et  dont  Texistenoe  n*a 
pM  M  signal^e  par  lea  Anatomistes.  Far  F.  Qiialdds.  Froceedings  of  the 
Royal  Society  for  liay,  1858. 
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Vessels  of  tlie  vas  deferens,  A  special  artery  is  furnished  to  the 
excretory  duct  from  the  upper  or  lower  vesical,  and  reaches  as  far 
as  the  testis,  where  it  anastomoses  with  the  spermatic  artery.  Veins 
from  the  epididymis  enter  the  spermatic  vein.  The  nerves  are  derived 
from  the  hj^jogastric  plexus. 
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DIAPHRAGM   WITH   AORTA   AND   VENA   CAVA. 

Directions,  After  'the  body  is  replaced  m  its  former  position  on 
the  Back,  the  student  should  prepare  first  the  diaphragm,  next  the 
large  vessels  and  tlieir  branches,  and  then  the  deep  muscles  of  the 
abdomen. 

Dissection.  For  the  dissection  of  the  diaphragm  it  will  be  neces- 
sary to  remove  the  peritoneum,  defining  especially  the  central 
tendinous  port,  and  the  ileshy  processes  or  pillars  which  are  fixed 
to  the  lumbar  vertebra;.  Whilst  cleaning  the  muscle  the  student 
sliould  be  careful  of  the  vessels  and  nerves  on  the  surface,  and  of 
others  in  and  near  the  pillars. 

On  the  right  side  two  aponeurotic  bands  or  arches,  near  the  spine, 
wliicli  give  attachment  to  tlie  muscular  fibres,  should  be  dissected : 
—one  curves  over  the  internal  muscle  (psoas) ;  the  other  extends 
over  the  external  muscle  (quadratus),  and  will  be  made  more  evident 
by  separating  the  fascia  covering  the  quadratus  from  it. 

The  DiAniUAOM  (fig.  168,  ^)  forms  the  vaulted  moveable  partition 
between  the  thorax  and  tlie  abdomen.  It  is  fleshy  externally,  where 
it  is  attached  to  the  surroimduig  ribs  and  the  spinal  column,  and 
has  its  tendon  in  the  centre. 

The  origin  of  the  muscle  is  at  the  circumference,  and  is  similar  on 
each  side  of  the  middle  line.  Thus,  it  is  connected  by  fleshy  slips 
with  the  posterior  part  of  the  xiphoid  cartilage,  and  the  inner  surface 
of  the  six  lower  ribs ;  ^Wth  two  aponeurotic  arches  between  the  last 
rib  and  the  spinal  column — one  being  placed  over  the  quadratus 
lumborum,  and  the  other  over  the  psoas  muscle ;  and,  lastly,  it  is 
connected  with  the  lumbar  vertebrae  by  a  tliick  muscular  part  or 
pillar.  From  this  extensive  origin  the  fibres  are  directed  inwards, 
with  different  degrees  of  obliquity  and  length,  to  the  central  tendon, 
but  some  have  a  pecuhar  disposition  in  the  pillars  which  "will  be 
afterwards  noted. 

Tlie  abdominal  surface  is  concave,  and  is  covered  for  the  most 
part  by  the  peritoneum.  In  contact  with  it  on  the  right  side  are 
the  liver  and  the  kidney  ;  and  on  the  opposite  side,  the  stomach, 
the  spleen,  and  the  left  kidney  :  in  contact  also  with  the  pillars  is 
the  pancreas,  together  with  the  solar  plexus  and  the  semilunar 
ganglia.  Tlie  thoracic  surface  is  covered  by  the  pleura  of  each 
side  and  the  pericardium,  and  is  convex  towards  the  thorax  (p.  369). 
At  the  circumference  of  tlie  midriff  the  fleshy  processes  of  origin 
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alternate  with  like  ports  of  the  transversaUa  muBcle ;  but  ft  sh'ght  intemis  in 
interval  separntCH  the  slips  to  the  xiphoid  cartilage  and  seventh  rib,  ""o"!"- 
and  B.  second  space  exists  aometimea  between  the  fibres  &om  the 
last  lib  and  the  arch  over  thtt  quadratuB  lumborum  muscle.  In  Jt  A 
arc  certain  apertures  for  the  transmis^on  of  parts  from  the  thorax 
to  the  abdomen. 

The  muscle  is  convex  towards  the  chest,  and  concave  to  the  Arcb. 
abdomen.     Its  arch  reaches  higher  on  tlie  li^t  than  the  left  side 

Kg.  188.* 


{p.  327),  and  is  constantly  varying  during  life  in  respiration.  In 
forced  expiration  the  muscle  ascends,  and  reaches  as  high  as  the 
upper  border  of  tlio  right  fonrth  rib  at  the  sternum,  and  the  upper 
edge  of  tlie  fifth  rib  on  the  left  dde,  close  to  tlie  sternum.  In 
forced  inspiration  it  descends,  and  its  elope  would  be  represented 
bj  &  line  drawn  from  the  middle  of  the  enriform  cartilage  to  the 
eleventh  rib. 

Action.  As  the  muscle  moves  up  and  down  during  respiration,  it  is 
depressed  by  the  contraction  of  the  fleshy  fibres  which  sro  attached 
to  the  ribs  and  spine,  and  is  raised  during  their  relaxation. 

When  the  diaphragm  descends  it  changes  its  shape.     The  central  P< 
tendon,  which  moves  but  slightly,  remains  the  liighest  part  of  the  "" 
arch,  wlulst  the  sides  wliich  contract  freely  are  sloped  from  the 
tendon  to  the  wall  of  the  thorax.    During  the  ascent  the  midriff 
retains  nearly  the  same  form  as  in  a  state  of  rest,  for  the  tendon  is  u 

*  Dader  loibce  of  the  ilisphrigiii.  a.  Diaphragm,  b.  Pbou  ■angant.  a 
fjoadnrtw  lambonun.  a.  LsH  piece  of  tha  tendon  of  tfa«  dUphnigin  ;  h. 
middle ;  and  c,  right  piece,  d.  Left,  and  t,  right  cn».  /.  laneT,  and  g, 
outer  arched  ligament.  A.  Opening  for  vena  em ;  i,  for  {eaophagoa,  k,  tat 
aorta,  j,  tor  ^mpathetic  nerres. 
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the  lowest  part  of  £be  ansh,  and  the  bulges  on  the  sides  reach  nther 
higher. 

With  the  movement  of  the  diaphragm  the  size  of  the  cavities  of 
the  abdomen  and  thorax  will  be  altered.  In  inspiration  the  thorax 
is  enlarged,  and  the  abdomen  diminished  ;  and  the  viscera  in  the 
upper  part  of  the  latter  cavity,  viz.,  liver,  stomach,  and  spleen,  are 
partly  moved  from  beneath  the  ribs.  In  expiration  the  cavity  of 
the  thorax  is  lessened,  and  that  of  the  abdomen  is  restored  to  its 
former  size  ;  and  the  displaced  viscera  return  to  their  usual  place. 
By  tlie  contraction  of  the  fibres  the  aperture  for  the  03sophagus  will 
be  rendered  smaller,  and  that  tube  may  be  compressed ;  but  ^e 
other  openings  for  the  vsna  cava  and  aorta  do  not  experience 
change. 

Preparatory  to  the  making  of  a  great  muscular  effort,  the  midriff' 
contracts,  and  descends  for  the  purpose  of  permitting  a  full  quantity 
of  air  to  enter  the  thorax.  Till  the  effort  is  over  the  diaphragm 
remains  in  a  depressed  position.  Its  action  is  oommonly  involun- 
tary, but  the  movement  can  be  controlled  by  the  will  at  any  stage* 

Parts  of  the  diaphragm.  The  following  named  parts,  which  have 
been  noticed  shortly  in  describing  the  muscle,  are  now  to  be  re- 
ferred to  more  fully,  viz.,  the  central  tendon,  the  pillars,  the  arches, 
and  the  apertures. 

The  central  tendon  (cordiform  tendon)  occupies  the  middle  of  the 
diaphragm  (fig.  168),  and  is  surrounded  by  muscular  fibres ;  the 
large  vena  cava  pierces  it.  It  is  of  a  pearly  white  colour,  and  its 
tendinous  fibres  cross  in  different  directions.  In  form  it  resembles 
a  trefoil  leaf  ;  of  its  three  segments  the  right  (c)  is  the  largest,  and 
the  left  (a)  the  smallest 

The  pillars  (cnira)  are  two  large  muscular  and  tendinous  pro- 
cesses (d  and  c),  one  on  each  side  of  the  abdominal  aorta.  TTiey 
are  pointed  and  tendinous  below,  where  they  are  attached  to  the 
upper  lumbar  vertebrie,  but  large  and  fleshy  above  ;  and  between 
them  is  a  tendinous  arch  over  the  aorta. 

In  each  pillar  the  fleshy  fibres  pass  upwards  and  forwards,  diverg- 
ing from  each  other :  the  greater  number  join  the  central  tendon 
without  intermixing,  but  the  inner  fibres  of  the  two  crura  cross  one 
another  in  the  following  manner : — ^Those  of  the  right  («)  ascend 
by  the  side  of  the  aorta,  and  pass  to  the  left  of  the  middle  line 
decussating  "svith  the  fibres  of  the  opposite  cms  between  that  vessel 
and  the  opening  of  the  oesophagus.  The  fibres  of  the  other  cnia  (dy 
may  be  traced  in  the  same  way,  to  form  the  right  half  of  the  oeso- 
phagean  opening.  In  the  decussation  the  fasciculus  of  fibres  from 
the  right  crus  is  generally  larger  than  that  from  the  left,  and  is 
commonly  anterior  to  it. 

Tlie  pillars  differ  somewhat  on  opposite  sides.  The  right  («)  is 
the  larger  of  the  two,  and  is  fixed  by  tendinous  processes  to  the 
bodies  of  the  first  three  lumbar  vertebne,  and  their  intervertebral 
substance,  reaching  to  the  disc  between  the  third  and  fourth  verte- 
bra?. The  left  pillar  (d)  (sometimes  absent)  is  situate  more  on  the 
side  of  the  spine,  is  partly  concealed  by  the  aorta,  and  does  not 
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reach  so  far  as  the  right  by  the  depth  of  a  vertebra,  or  of  an  inter- 
vertebral substance. 

The  arches  (ligainenta  arcuata)  are  two  fibrous  bands  on  each  Two  iiches, 
side  over  the  quadratus  lumborum  and  psoas  muscles,  which  give 
origin  to  fleshy  fibres. 

The  arch  over  the  psoas  (lig.  arcuat.  internum/)  is  the  strongest,  Intemal 
and  is  connected  by  the  one  end  to  the  tendinous  part  of  the  pillar 
of  the  diaphragm,  and  by  the  other  to  the  transverse  process  of  the 
first  or  the  second  lumbar  vertebra. 

The  arch  over  the  quadratus  lumborum  (lig.  arcuat.  externum  g)  andextemaL 
is  only  a  thickened  part  of  the  fascia  covering  that  muscle,  and 
extends  from  the  same  transverse  process  (first  or  second  lumbar) 
to  the  last  rib. 

Apertures,  There  are  three  large  openings  for  the  aorta,  the  vena  Apertures 
cava,  and  the  oDsophagns  ;  with  some  smaller  fissures  for  nerves  and  ^'^^ 
vessels. 

The  opening  for  the  aorta  (Je)  is  rather  behind,  than  in  the  dia-  F^r  ^^ 
phragm,  for  it  is  situate  between  the  pillare  of  the  muscle  and  the  Jf  contents, 
spinal  column :  it  transmits  the  aorta,  the  thoracic  duct,  and  the 
vena  azygos. 

The  opening  for  the  oesophagus  and  the  pneumo-gastric  nerves  (t) 
is  rather  above  and  to  the  left  of  the  aortic  aperture ;  it  is  placed 
in  the  muscular  part  of  the  diaphragm,  and  is  bounded  by  the  fibres  For 
of  the  pillars  as  above  explained.  ^^rvel 

The  opening  for  the  vena  cava  {h)  (foramen  quadratum)  is  situ-  For  the 
ate  in  the  right  division  of  the  central  tendon  ;  and  its  margins  are  ^®°*  ^""^ 
attached  to  the  vein  by  tendinous  fibres,  except  at  the  inner  part. 

There  is  a  fissure  {j)  in  each  pillar  for  the  three  splanchnic  Fissnresin 
nerves ;  and  through  that  in  the  left  cms  passes  also  the  small  ^  P'^'^'b. 
assygos  vein. 

Dissection,  After  the  diaphragm  has  been  learnt,  the  ribs  that  Take  away 
support  it  on  each  side  may  be  cut  through,  and  the  pieces  of  the  ^^^  ^**^ 
ribs  with  the  fore  part  of  the  diaphragm  may  be  taken  away,  to  diaphragm, 
make  easier  the  dissection  of  the  deeper  vessels  and  muscles.     But 
the  posterior  part  of  the  diaphragm  with  its  pillars  and  arches  should 
be  left ;  and  the  vessels  ramifying  on  it  should  be  followed  back 
to  their  origin. 

The  large  vessels  of  the  abdomen,  viz.,  the  aorta  and  the  vena  Clean  aorta, 
cava,  are  to  be  cleaned  by  removing  the  fat,  the  remains  of  the  branches, 
sympathetic,  and  the  lymphatic  glands ;  and  their  branches  are  to 
be  followed  to  the  diaphragm,  to  the  kidney  and  suprarenal  body, 
and  to  the  testicle.    In  like  manner  the  large  iliac  branches  of  the  also  iliac 
aorta  and  cava  are  to  be  laid  bare  as  far  as  Poupart's  hgament.  ^ 
The  ureter  and  the  spermatic  vessels  are  to  be  cleaned  as  they  cross 
the  iliac  arter}'  to  the  Umb  ;  and  on  the  iliac  trunk  near  the  thigh, 
branches  of  a  small  nerve  (genito-crural)  are  to  be  sought. 

The  muscles  are  to  be  laid  bare  on  the  right  side,  but  on  the  left  Dissect 
side  the  fascia  covering  them  is  to  be  shown  ;  and  the  fat  is  to  be  "*^***^^  • 
cleared  away  from  about  the  kidney. 

The  psoas  muscle,  the  most  intemal  of  all,  lies  on  the  side  of  the  Fbou  and 

H  H  2 


mssBcnoN  of  the  abdouen. 

spine,  with  the  email  paoas  anperficial  to  it  occauooBlly.  On  ila 
Burfacc,  and  iu  the  fat  external  to  it,  the  following  branches  of  the 
lamhar  plexus  will  be  found  : — The  genito-cmrol  neire  lies  on  the 


front.  Four  other  nerves  issue  at  t)ie  outer  border — the  ilio-hypo- 
gastric  and  ilio-inguinal  near  tlie  top,  the  external  cutaneous  about 
the  centre,  and  the  large  anterior  crural  at  the  lower  part    Along 

*  Dsep  view  of  the  moBclea,  TcaseU,  and  Derrea  of  the  abdoiniDa]  can^ 
(niDstrations  of  Duaecttoni).  Mtttda  anil  viirrra :  A.  Diaphnpa  with  a, 
intenal,  aad  c,  external  aiched  ligajneot.  n.  End  of  the  ceaophajiiiB,  eat. 
■.  Rniall  paoaa.  t.  lAcga  pioaa.  a.  Qoadratiu  lumbamm.  e.  Iliaena. 
I.  Kidne;.  J.  Heettun.  e.  Bladder.  Vtuelt:  a.  DUphragmatic  artei;. 
b.  Aorta,  c  Eenal.  d.  Spemtatic.  t.  Upper  mesentecii:,  cut.  /.  Lover 
mesenteric,  g.  Common  iliac,  and  k,  external  iliac  artery,  it.  Epigastric 
aTtei7,  cut ;  bj  its  aido  ia  the  ras  deferens,  beading  into  the  pelTis.  J.  <^t- 
enmflex  iliac,     m.  Teas  cava,     n.  Renal  Tsiu.     a.  Sight  spermatic  rein,  p. 
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the  inner  border  of  the  psoas  the  gongliated  cord  of  the  83rmpathet]C 

is  to  be  sought,  along  with  a  chain  of  lumbar  lymphatic  glands ; 

and  somewhat  below  the  pelvic  part  of  the  muscle  the  obturator 

nerve  may  be  recognised.    External  to  the  psoas  is  the  quadratus  quadratiu 

lumborum,  and  crossing  it  near  the  last  rib  is  the  last  dorsal  nerve,  ^^ 

witli  an  artery.    In  the  hollow  of  tlie  hip-bone  is  the  iliacus  muscle  and  iliacus. 

which  unites  below  with  the  large  psoas. 

The  ABDOMINAL  AORTA  (fig.  169,  b)  extcnds  from  the  last  dorsal  Extent  of 
vertebra  to  the  left  side  of  the  body  of  the  fourth  lumbar  vertebra, 
where  it  divides  into  the  common  iUao  arteries.  Its  commencement 
is  between  the  pillars  of  the  diapliragm,  and  its  termination  is  placed 
on  the  left  side  of  the  umbihcus,  and  nearly  on  a  level  with  the 
highest  part  of  the  crest  of  the  hip-bone. 

The  chief  connections  of  the  vessel  witli  surrounding  parts  have  Connec- 
been  before  referred  to  (p.  482),  but  some  deep  vessels  in  relation     *" 
with  it  come  now  into  view.    As  the  aorta  lies  on  the  spine  it  rests 
on  the  left  lumbar  veuis,  wliich  end  in  the  inferior  cava.    And  with  deep 
between  it  and  the  right  cms  of  the  diaphragm  lie  the  vena  azygos  ^^®■■^• 
major,  and  the  thoracic  duct.    Along  the  sides  of  the  vessel  are  the 
lumbar  lymphatic  glands,  from  which  large  vessels  run  beneath  it 
to  end  in  the  beginning  of  the  thoracic  duct. 

Tlie  branches  of  the  aorta  are  numerous,  and  arise  in  the  following  Place  of 
order  : — First,  are  the  diaphragmatic  arteries,  two  in  number,  which  bSSchea ;  * 
leave  the  sides  of  the  vessel  immediately  it  appears  in  the  abdomen. 
Close  to  the  tendinous  ring  of  the  diaphragm,  the  single  trunk  of 
the  cocliac  axis  arises  from  the  front ;  and  about  a  quarter  of  an 
inch  lower  down,  also  on  the  front,  the  trunk  of  the  superior  mesen- 
teric artery  begins.  Half  an  inch  lower  the  renal  arteries,  right  and 
left,  take  origin  from  the  sides  of  the  aorta.  On  the  lateral  part  of 
the  vessel,  close  above  each  renal,  is  the  small  capsular  branch  ;  and 
below  the  renal  is  the  spermatic  artery.  From  the  front  of  the 
arterial  trunk,  one  to  two  inches  above  the  bifurcation,  springs  the 
inferior  mesenteric  artery  ;  and  from  the  angle  of  division  the  small 
middle  sacral  artery  runs  downwards.  Four  small  lumbar  branches 
on  each  side  come  from  the  posterior  part  of  the  vessel,  opposite  the 
bodies  of  tlie  lumbar  vertebra?. 

The  branches  may  be  classified  into  two  sets — one  to  the  viscera  their  classi- 
of  the  abdomen  (visceral),  and  another  to  the  abdominal  wall  *<»**o'*« 
(parietal). 

The  visceral  brandies  are  coeliac  axis,  superior  and  inferior  mesen-  Some 
teric,  renal,  capsular,  and  spermatic.    This  set  has  been  examined,  brandbes. 
except  the  renal,  capsular,  and  spermatic. 

The  renal  arteries  (fig.  169,  c)  leave  the  aorta  nearly  at  a  right  Renal 
angle,  and  are  directed  outwards,  one  on  each  side.   Near  the  kidney  *"*'^' 
each  divides  into  four  or  five  branches,  which  enter  the  renal  sub- 
stance between  the  vein  and  the  ureter.    Each  artery  lies  beneath  1b  beneath 

•^  itavein; 

commoD  iliac  vein,  and  r,  external  iliac  (this  letter  is  put  on  the  left  artery 
instead  of  the  vein  just  below  it).  9.  Ureter.  Nerves :  1.  Phrenic.  2.  Ilio- 
hypogastric. 3.  Iho-inguinaL  4.  External  cntaneous  of  the  thigh.  5  and 
0.  G^to>cnuraI.     7.  Anterior  cruraL 
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its  companion  vein,  being  surrounded  by  a  plexus  of  nerves,  and 
supplies  small  twigs  to  the  suprarenal  body  (inferior  capsnlarX  to 
the  ureter,  and  to  tlie  fatty  layer  about  the  kidney. 

Tlie  arteries  of  opposite  sides  have  some  differences.  The  left  is 
the  shortest,  owing  to  the  position  of  the  aorta :  the  right  croMes 
the  spine,  and  passes  beneath  the  vena  cava. 

The  middle  capsular  artery  is  a  small  branch  which  runs  almost 
transversely  outwards  to  the  suprarenal  body  :  this  o&et  anasto- 
moses with  the  other  branches  of  tlie  suprarenal  body  from  the  renal 
and  diaphragmatic  arteries.    It  is  of  large  size  in  the  fetus. 

The  spermatic  artery  of  the  testicle  (fig.  169,  d)  is  remarkable  for 
its  small  size  in  proportion  to  its  length  ;  for  leaving  the  cavity  of 
the  abdomen ;  and  for  having  the  part  in  the  abdomen  straight,  bat 
that  in  the  cord  tortuous. 

From  its  origin  below  the  renal,  the  vessel  passes  downwards 
along  the  posterior  wall  of  the  abdomen  to  tlie  internal  abdominal 
ring,  where  it  enters  the  spermatic  cord  (p.  452).  In  its  oourse 
beneath  the  peritoneum  the  vessel  runs  along  the  front  of  tiie 
psoas,  crossing  over  the  ureter ;  and  on  the  right  side  it  passes  over 
the  vena  cava.  It  is  accompanied  by  the  spermatic  vein,  and  the 
condition  in  spermatic  plexus  of  nerves.  In  tlie  fetus  before  tlie  testicle  leaves 
the  abdomen  the  spermatic  artery  is  very  short,  but  tlie  vessel 
elongates  as  the  part  supplied  is  reiuoved  from  its  former  site. 

In  the  female  the  corresponding  artery  (ovarian)  descends  into 
the  pelvis  to  end  in  tlie  ovary  and  the  uterus. 

The  parietal  branches  of  tlie  aorta  are  the  diaphragmatic,  lumbar, 
and  middle  sacral. 

The  diaphragmatic  arteries  (inferior  phrenic)  (fig.  169,  a)  are 
directed  outwards  along  the  under  surface  of  the  diapliragm  near 
the  posterior  part,  the  left  artery  passing  behind  the  oesophageal 
opening,  and  the  right  behind  the  vena  cava.  Each  ends  in  two 
branches  : — One  (internal)  passes  onwards  towards  the  fore  part  of 
the  diaphragm,  and  anastomoses  with  its  fellow,  and  with  the 
branch  (superior  phrenic)  to  tlie  diaphragm  from  tlie  internal 
mammary  (p.  253).  The  other  (external)  is  larger,  and  is  directed 
outwards  to  the  side  of  the  muscle,  where  it  communicates  with  the 
musculo-phrenic  and  intercostal  arteries. 

Branches.  Small  offsets  to  the  suprarenal  body  from  the  external 
division  of  this  artery  are  named  superior  capsular.    Some  twigs  are 
given  by  the  left  artery  to  the  oesophagus,  and  by  the  right  to  the 
vena  cava, 
other  On  tlie  under  surface  of  the  diaphragm  are  two  branches  of  the 

diaphragm,  iutemal  mammary  artery ;  one  (superior  plirenic,  p.  253)  accompanies 
the  phrenic  nerve,  and  ramifies  over  the  middle  of  the  muscle  ;  the 
other  (musculo-phrenic,  p.  253)  appears  opposite  the  ninth  rib,  and 
passing  along  the  edge  of  the  thorax,  gives  offsets  to  the  lower 
intercostal  spaces. 

The  other  parietal  branches,  viz.,  lumbar  and  middle  sacral,  are 
not  learnt  in  this  stage  ;  the  former  will  be  seen  after  the  lumbar 
plexus,  and  the  latter  in  the  pelvis. 


the  fetus. 


In  the 
female. 

Branches  to 
wall  of 
abdomen. 

Inferior 
phrenic; 

course  of 
left  and 
ri^t: 

distribu- 
tion. 


Small  ofbets. 


ILIAC   AETERIES   AND    VBIN&  635 

The  COMMON  ILIAC  ABTEBT  (fig.  169,  g)  18  directed  outwards  from  Common 
the  bifurcation  of  the  aorta,  and  divides  into  two  large  trunks  ^^^ ' 
opposite  the  fibro-cartilage  between  the  base  of  the  sacnun  and  the  tonniDifSwi. 
last  lumbar  vertebra  :^-one  of  these  (external  iliac)  supplies  the 
lower  limb,  and  the  other  ^temal  iliac)  enters  the  pelvis.     Placed  Comiec- 
obliquely  on  the  vertebral  column,  the  vessel  measures  about  two    ^^' 
inches  in  length.    It  is  covered  by  the  peritoneum,  and  is  crossed 
by  branches  of  the  S3mipathetic  nerve,  and  sometimes  by  the  ureter. 
It  is  accompanied  by  a  vein  of  the  same  name.    Usually  it  does 
not  furnish  any  named  branch,  but  it  may  give  origin  to  the  iho-  Bnnchet. 
lumbar,  or  a  renal  artery.    On  opposite  sides  the  vessels  have  some 
differences. 

The  right  artery  is  rather  the  longest,  in  consequence  of  the  Difference 
position  of  the  aorta  on  the  left  side  of  the  spine.    To  its  outer  side  right***' 
at  first  is  tlie  vena  cava,  and  near  its  termination  is  the  psoas  muscle. 
The  companion  vein  (p)  is  at  first  beneath,  but  becomes  external 
to  the  artery  at  the  upper  part ;  and  beneatli  the  right  artery  also 
is  the  left  common  iUac  vein.    The  left  artery  is  crossed  by  the  colon  «nd  left 
and  the  inferior  mesenteric  vessels ;  and  its  companion  vein  is 
situate  below  it. 

The  lengtli  of  the  common  iliac  ranges  from  less  than  half  an  Length, 
inch  (in  one  case)  to  four  inches  and  a  half ;  but  in  the  majority 
of  instances  it  varies  between  one  inch  and  a  half  and  three  inches 
(Quain). 

The  EXTERNAL  ILL\G  ARTERY  (fig.  169,  h)  is  the  first  part  of  the  External 
vessel  leading  to  the  lower  limb,  and  is  contained  in  the  cavity  of  {o'JJ^uSb^ 
the  abdomen.    Its  extent  is  from  the  bifurcation  of  the  common  extent  and 
iliac  to  the  lower  border  of  Poupart*s  ligament,  where  it  becomes  direction, 
femoral.    And  its  direction  would  be  indicated,  on  the  surface  of 
the  abdomen,  by  a  line  from  the  left  of  the  umbilicus  to  the  middle 
of  the  space  between  the  symphysis  pubis  and  the  front  of  the  iliac 
crest. 

Tlie  vessel  lies  above  tlie  brim  of  the  pelvis  in  its  course  to  Poupart^s  Connections 
ligament,  and  is  covered  closely  throughout  by  the  peritoneum  and  JJ^JjJf'** 
the  subperitoneal  f»L    To  its  outer  side  is  the  psoas,  except  at  its 
tennination  under  Poupart's  ligament,  where  the  muscle  lies  beneatli 
it.    A  chain  of  lymphi^c  glands  is  placed  along  the  front  and  inner 
side  of  the  artery. 

Near  its  origin  it  is  crossed  sometimes  by  the  ureter ;  and  near  with  other 
Poupart^s  ligament  the  vas  deferens  bends  down  along  its  iimer  side,  ^'***  * 
whilst  tlie  spermatic  vessels,  and  part  of  the  genito-crural  nerve  fie  and  nerve, 
on  it  for  a  short  distance. 

The  position  of  the  external  iliac  vein  (r)  is  not  the  same  on  both  and  veiu. 
cddes.    The  left  vein  is  altogether  internal  to  the  artery  ;  whilst  the 
right,  though  internal  in  position  on  the  pubes,  afterwards  lies  be- 
neath the  arterial  trunk.    The  circumflex  iliac  vein  crosses  it  nearly 
an  inch  above  Poupart^s  ligament. 

Brandies.  Two  branches,  epigastric  and  circumflex  iliac,  arise  about  Two 
a  quarter  of  an  inch  from  the  end  of  the  artery,  and  are  distributed  ^»^<*«^ 
to  the  wall  of  the  abdomen  (p.  454). 
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Peculiaritiei  in  usual  hranehet.  The  epigastric  and  dreiunflez  bnucbes 
may  wander  over  the  lower  inch  and  a  half  or  two  inches  of  the  artery. 

In  unutual  branches.  Thon^  the  tmnh  of  the  vessel  is  commonly  free 
from  any  nnusoal  hranch,  it  may  be  occupied  between  the  middle  and  the  end 
by  the  obturator  artery,  or  by  the  internal  dzcomflez  artery  of  the  thigh. 
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Iliac  Veins  and  Vena  Cava  (fig.  169).  The  larger  veins  of  the 
abdomen  correspond  so  closely  with  the  arteries,  both  in  number, 
extent,  and  connections,  as  to  render  unnecessary  nuch  detail  in 
their  description.  As  the  veins  increase  in  size  from  the  drcomf^- 
ence  towards  the  centre  of  the  body,  those  most  distant  from  the 
heart  will  be  first  referred  to. 

The  external  iliac  (r)  is  a  continuation  of  the  femoral  vein  beneath 
Poupart^s  ligament.  It  has  an  extent  like  the  artery  of  the  same 
name,  and  ends  by  uniting  with  the  vein  &om  the  pelvis  (internal 
iliac),  to  form  the  common  iliac  vein.  On  the  pubes  it  is  inside  its 
companion  artery,  and  lies  between  the  psoas  and  pectineus  muscles ; 
the  left  vein  remains  internal  to,  but  the  right  slips  beneath  its  arteiy. 

The  veins  opening  into  it  arc  the  epigastric  and  circumflex  iliac 
(p.  465). 

The  common  iliac  vein  (fig.  169,  p)  ascends  by  the  side  of  its  accom" 
panying  artery,  the  right  almost  vertically,  and  the  left  obliquely, 
to  the  right  side  of  the  body  of  the  fifth  lumbar  vertebra  (the  upper 
part),  where  it  blends  with  its  fellow  in  one  tnmk — the  vena  cava. 

The  right  vein  is  the  shortest,  and  lies  at  first  behind,  but  after- 
wards outside  the  artery  of  the  same  name.  Tlie  left  is  altogether 
below  the  artery  of  its  own  side,  and  crosses  beneath  the  right 
common  iliac  arterj'. 

Each  vein  receives  the  ilio-lumbar,  and  the  lateral  sacral  branch  ; 
and  the  common  iliac  of  the  left  side  is  joined  by  the  middle  sacral 
vein. 

The  VENA  cava  inferior  (fig.  169,  m)  collects  and  conveys  to  the 
heart  the  blood  of  the  lower  half  of  the  body.  Taking  origin  on 
the  right  side  of  the  fifth  lumbar  vertebra,  below  the  bifurcation  of 
the  aorta,  this  large  vein  ascends  on  the  right  side  of  the  vertebral 
column,  and  reaches  the  heart  by  perforating  the  diaphragm.  Its 
connections  with  the  surrounding  parts  have  been  already  noticed 
(p.  482),  but  the  description  may  be  referred  to,  as  the  position  of 
tiie  branches  of  the  aorta  to  it  can  be  better  seen  now. 

Branches,  The  cava  receives  parietal  branches  (lumbar  and  dia- 
phragmatic), from  the  wall  of  the  abdomen  and  the  diaphragm  ;  and 
visceral  branches  from  the  testicle,  the  kidney,  the  suprarenal  body, 
and  the  liver. 

The  veins  belonging  to  the  digestive  apparatus,  viz.,  the  intestinal 
canal,  the  spleen,  and  the  pancreas,  are  united  to  form  the  vena 
portffi  (p.  488)  ;  and  the  blood  contained  in  those  veins  reaches 
the  cava  by  the  venaa  cavas  hepaticie,  after  it  has  circulated  through 
the  liver. 


PSOAS   AND    ILUCUS   MUSCLES.  SS7 

The  spermatic  vein  (fig.  169,  o)  enters  the  abdomen  by  the  internal  Spermatic 
abdominal  ring,  after  forming  the  spermatic  plexus  in  the  cord 
(p.  527).     At  first  there  are  two  branches  in  the  abdomen,  which 
lie  on  tlie  sides  of  the  spermatic  artery  ;  but  these  soon  join  into 
one  trunk.    On  the  left  side  it  opens  into  the  renal  vein  at  right  ends  diffe- 
angles,  and  a  small  valve  exists  sometimes  over  the  aperture  ;  on  ^^nd° 
the  right  side  it  enters  the  inferior  cava  below  the  renal  vein.    As  ^^  sides : 
the  vein  ascends  to  its  destination,  it  receives  one  or  more  branches  l>»nche«. 
from  the  wall  of  the  abdomen,  and  from  the  fat  about  the  kidney. 

In  the  female  this  vein  (ovarian)  has  the  same  ending  as  in  the  Vein  in  tlie 
male,  and  it  forms  a  plexus  in  the  broad  ligament  of  the  uterus.  ®°^^®' 
Valves  are  absent  from  the  vein  and  its  branches,  but  occasionally 
there  is  one  at  its  union  with  the  renal. 

The  renal  or  emuUjent  vein  (fig.  169,  n)  is  of  large  size,  and  joins  Renal  vein ; 
the  vena  cava  at  a  right  angle.    It  commences  by  many  branches  in  £J*^'**'|*  ^ 
the  kidney ;  and  the  trunk  resulting  from  their  union  is  superficial 
to  the  renal  artery. 

The  right  is  the  shortest,  and  joins  the  cava  higher  up  usually  difference  on 
than  the  other.    The  left  vein  crosses  the  aorta  close  to  the  origin  *^°  *  ^' 
of  the  superior  mesenteric  artery :  it  receives  separate  branches  &om 
the  left  spermatic  and  suprarenal  veins. 

The  suprarenal  vein  is  of  considerable  size  when  it  is  compared  Saprarenal 
with  the  body  from  which  it  comes.  The  right  opens  into  the  cava,  renJy  JJJT 
and  the  left  into  tlie  renal  vein.  «ach  aide. 

The  hepatic  veins  enter  the  vena  cava  where  it  is  in  contact  with  Hepatic 
the  liver.    These  veins  are  described  in  the  dissection  of  the  liver  JJucecL*'^** 
(p.  509). 

The  lumbar  veins  correspond  in  number  and  course  with  the  Lumbar 
arteries  of  the  same  name  :  they  will  be  dissected  after.  ^®*°*" 

The  diaphragmatic  veins  (inferior),  two  with  each  artery,  spring  Phrenic 
from  the  under  surface  of  the  diaphragm.    They  join  the  cava  either  ^  ®*"** 
as  one  trunk  or  two. 


DEEP  MUSCLES  OP  THE  ABDOMEN. 

The  deep  muscles  m  the  interior  of  the  abdomen  are  the  psoas, 
iliacus,  and  quadratus  lumborum. 

The  PSOAS  MAGNUS  (fig.  169,  ')  reaches  from  the  lumbar  vertebrae  Pwm* 
to  the  femur,  and  is  situate  partly  in  the  abdomen  and  partly  in  the  JJSSSou* 
thigh. 

The  muscle  arises  from  the  front  of  the  transverse  processes  of  Origin : 
the  lumbar  vertebraD ;  from  the  bodies  and  intervertebral  discs  of 
the  last  dorsal  and  all  the  lumbar  vertebne  by  five  fleshy  pieces- 
each  piece  being  connected  with  the  intervertebral  substance  and 
the  borders  of  two  contiguous  vertebrae,  and  with  tendinous  bands 
over  the  bloodvessels  opposite  the  middle  of  the  vertebrje.  The 
fibres  give  rise  to  a  roundish  belly,  which  gradually  diminishes 
towards  Poupart^s  ligament,  and  ends  inferiorly  in  a  tendon  on  the 
outer  aspect,  which  receives  fibres  of  the  iliacus,  and  passes  beneath 
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insertion.      Poupart^s  ligament  to  bo  vMerted  into  the  small  trochanter  of  tiie 
femur. 

The  abdominal  part  of  the  muscle  has  the  following  connections : 
— In  front  are  the  internal  arch  of  the  diaphragm,  the  kidney  with 
its  vessels  and  duct,  the  spermatic  vessels  and  the  gemto-cmiml 
nerve,  and,  near  Poupart^s  ligament,  the  ending  of  the  external  ilisc 
artery.  Posteriorly  the  muscle  is  in  contact  with  the  transvene 
processes,  with  part  of  the  quadratus  lumborum,  and  with  the 
innominate  bone. 

The  outer  border  touches  the  quadratus  and  iliacus ;  and  brandies 
of  the  lumbar  plexus  issue  from  beneath  it  The  inner  border  is 
partly  connected  to  tlie  vertebras,  and  is  partly  free  along  the  maigiB 
«long  pelvis,  of  the  pelvis : — along  the  attadied  part  of  this  border  lies  tlw 
sympathetic  nerve,  with  the  cava  on  the  right,  and  the  aorta  on  the 
left  side ;  along  the  free  or  pelvic  part  are  the  external  iliac  aiteiy 
and  vein. 

Action,  If  the  femur  is  free  to  move  it  is  raised  towards  the  belly; 
and  as  the  flexion  proceeds,  the  limb  is  rotated  out  by  the  attach- 
ment of  the  muscle  to  tlie  trochanter  minor.    The  psoas  is  alwi^ 
with  iliacus,  combined  with  the  iliacus  in  flexion  of  the  hip-joint 
or  to  bend        When  the  lower  limbs  are  fixed  the  two  muscles  will  draw  down 
tlie  limb.      the  lumbar  part  of  the  spine,  and  bend  the  hip-jomts,  as  in  stooping 
to  the  ground.  One  muscle  under  the  same  circumstances  can  incline 
tlie  spine  laterally. 

The  PSOAS  PARVUS  (fig.  169,  ^)  is  a  small  muscle  >vith  a  long  and 
flat  tendon,  which  is  placed  on  tlie  &ont  of  tlie  large  psoas,  but  ts 
rarely  present.  Its  fibres  arise  from  the  bodies  of  the  last  dorsal 
and  first  lumbar  vertebrro,  with  the  intervening  fibro-cartilage.  Its 
tendon  becomes  broader  inferiorly,  and  is  inserted  into  the  ilio- 
often  absent  pectineal  eminence  and  the  brim  of  the  peUds,  joining  the  fascia 
over  the  iliacus  muscle. 

Action,  If  the  spine  is  immoveable  the  two  muscles  will  make 
tense  the  pelvic  fascia.  Tlie  pelvis  being  fixed  they  may  assist  in 
bending  the  lumbar  part  of  the  spinal  column. 

Tlie  ILIACUS  MUSCLE  (fig.  169,  ^)  occupies  the  iliac  fossa  on  the 
inner  aspect  of  the  hip-bone,  and  is  blended  inferiorly  with  the 
psoas.  It  is  triangular  in  form,  and  has  a  fleshy  origin  from  the 
iliac  fossa  and  the  ilio-lumbar  ligament,  from  the  base  of  the  sacrum, 
and  from  the  capsule  of  the  hip-joint  in  front  The  fibres  pass 
inwards  to  the  tendon  of  the  psoas,  uniting  with  it  even  to  its 
insertion  into  the  femur,  but  some  reach  separately  the  femur  near 
the  small  trochanter. 

Above  Poupart^s  ligament  the  muscle  is  covered  by  the  iliac  fascia ; 
but  over  tlie  right  iliacus  is  placed  the  csecum,  and  over  the  left, 
the  sigmoid  flexing.  Beneath  it  are  the  innominate  bone  and  the 
capsule  of  the  hip-joint ;  and  between  it  and  the  grooved  anterior 
margin  of  the  bone,  above  the  joint,  is  a  bursa.  The  inner  margin 
is  in  contact  with  the  psoas  and  the  anterior  crural  nerve.  The  con- 
nections of  the  miited  psoas  and  iliacus  below  Poupart^s  ligament 
are  given  ^vith  the  dissection  of  the  thigh. 
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QUADEATUS   LtTMBORUM   MUSCLE.  &29 

Action.  The  iliacus  flexes  the  hip- joint  with  the  psoas  when  the  Use  to  bend 
femur  is  moveable,  and  bends  forwards  the  pelvis  when  the  limb  is  ^^ 
fixed.    In  consequence  of  its  union  >vith  tlie  psoas,  the  two  are  *°  P^^"« 
described  as  the  flexor  of  tlie  hip- joint  by  Theile. 

The  QUADRATUS  LUMBOBUM  (fig.  169,  ^)  is  a  short  thick  muscle  Qnadratiu 
between  the  crest  of  the  hip-bone  and  the  last  rib.     About  two  **""^*<*"*™* 
inches  wide  inferiorly,  it  arises  from  the  ilio-vertebral  hgament,  and  ^^^^ 
from  the  iliac  crest  of  the  hip-bone  behind,  and  an  inch  outside 
that  band.    Tlie  fibres  ascend  to  be  inserted  by  distinct  fleshy  and  inseitioa. 
tendinous  slips  into  the  apices  of  the  transverse  processes  of  the 
four  upper,  or  all  the  lumbar  vertebrte  ;  and  into  the  body  of  the 
last  dorsal  vertebra,  and  the  lower  border  of  the  last  rib  for  a 
variable  distance. 

This  muscle  is  encased  in  a  sheath  derived  &om  the  fascia  lum-  '^,^^^* 
borum.     Crossing  the  surface  are  branches  of  the  lumbar  plexus,  abeafh. 
together  with  the  last  dorsal  nerve  and  its  vessels.    Beneath  the 
quadratus  is  the  mass  of  the  erector  spinae  muscle. 

Action,  Both  muscles  keep  straight  the  spine  (one  muscle  antago-  Use  of  both 
nising  the  other)  ;  and  by  fixing  the  last  rib  they  aid  in  the  more  ' 

complete  contraction  of  the  diaphragm. 

One  muscle  will  incline  laterally  the  lumbar  part  of  the  spine  to  of  011& 
the  same  side,  and  depress  the  last  rib. 

Fascia  of  the  quadratus.  Covering  the  surface  of  the  quadratus  Fucbtoftte 
is  a  thin  membrane,  which  is  derived  from  the  hinder  aponeurosis  ^i"*"**"*" 
of  the  transversalis  abdominis  (fascia  lumborum,  p.  385) ;  it 
passes  in  front  of  the  quadratus  to  be  fixed  to  the  tips  and  borders 
of  the  lumbar  transverse  processes,  to  the  illo-lumbar  Hgament  below, 
and  to  the  last  rib  above.  This  fascia  forms  the  thickened  band 
called  ligamentum  arcuatum  externum,  to  which  the  diaphragm  is 
connected. 

Fascia  of  tlie  iliacus  and  psoas,  A  fascia  covers  the  two  flexor  nbkj  fiuelA 
muscles  of  the  hip- joint,  and  extends  in  different  directions  as  fax 
as  their  attachments.    Over  the  iliacus  muscle  the  membrane  isJ^^^ 
thickest ;  and  a  strong  accession  is  received  from  the  tendon  of  small 


the  small  psoas.  Its  disposition  at  Poupart's  ligament,  and  the  AUacb- 
part  that  it  takes  in  the  formation  of  the  crural  sheath,  have  been  J^J. 
before  explained  (p.  464). 

Opposite  the  pelvis  the  membrane  is  inserted  into  the  brim  of  internally 
that  cavity  for  a  short  distance,  and  into  the  hip  bone  along  the     ^ 
edge  of  tlie  psoas.    Opposite  the  spinal  column  it  becomes  thin, 
and  is  fixed  on  the  one  side  to  the  lumbar  vertebrae  and  the  liga-  and  the 
mentum  arcuatum  internum,  but  is  blended  on  the  other  with  the 
fascia  on  the  quadratus.    The  fascia  should  be  divided  over  the 
psoas  on  the  left  side,  and  reflected  towards  the  brim  of  the  pelvis. 

Dissection,  The  student  is  now  to  clean  the  lymphatic  glands  Trace  the     ''*' 
lying  along  the  vertebrae,  and  to  trace  upwards  some  lymphatic  iy™P*»*ticg,  ,: 
vessels  to  the  thoracic  duct. 

To  show  the  origin  of  the  duct,  tlie  diaphragm  is  to  be  divided 
over  the  aorta,  and  its  pillars  are  to  be  thrown  to  the  sides ;  a  piece 
may  be  cut  out  of  the  aorta  opposite  the  first  lumbar  vertebra.  The 
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beginning  of  the  duct  (chyli  receptaculum),  and  of  the  vena  azygoa, 
may  be  well  seen  ;  and  the  two  may  be  followed  upwards  into  the 
thorax. 

On  the  left  side  the  student  may  trace  the  splanchnic  nerves  and 
the  small  vena  azygos  through  the  pillar  of  the  diaphragm ;  and 
may  show  the  trunk  of  the  sympathetic  nerve  entering  the  abdomen 
beneath  the  arch  over  the  psoas  muscle. 

Lymphatic  glamh.  A  chain  of  glands  is  placed  along  the  side  of 
the  external  iliac  artery,  and  along  the  front  and  sides  of  the  lombar 
vertebrie  ;  they  are  connected  by  short  tubes,  which  increase  in 
size  and  diminish  in  number,  imtU  at  the  upper  part  of  the  lumbar 
vertebne  three  or  four  trunks  unite  in  the  thoracic  duct.  Into  the 
glunds  the  l^onphatics  of  the  lower  limbs,  and  tliose  of  the  visoera 
and  wall  of  the  abdomen  are  received. 

Receptaculum  chyli  (Pecquet).  The  thoracic  duct  begins  in  the 
abdomen  by  the  union  of  three  or  four  large  lymphatic  vessels.  Its 
conmiencemcnt  is  marked  by  a  dilatation,  which  is  placed  on  the 
right  side  of  the  aorta,  about  opposite  the  first  lumbar  vertebra. 
The  duct  enters  the  thorax  by  passing  through  the  diaphragm  with 
the  aorta. 

Beginning  of  the  azygos  veins.  The  right  vein  (vena  azygos  major) 
begins  op]>o8ite  the  first  or  second  lumbar  vertebra  by  a  small 
branch,  which  is  united  with  a  lumbar  vein.  It  enters  the  thorax 
with  the  thonicic  duct  and  tlie  aorta,  to  the  right  of  which  it  lies. 

Tlie  left  or  small  azygos  vein  begins  on  the  left  side  of  the  spine, 
joining  one  of  tlie  lumbar  veins,  and  passes  through  the  pillar  of 
the  diaphrngui,  or  through  tlie  aortic  opening. 

Tlie  anatomy  of  these  veins  is  given  in  the  description  of  the 
thorax,  p.  363. 


Section  VI. 


SPINAL   AND    SYMPATHETIC    NEE^^S. 

The  spinal  nerves  of  the  loins  are  united  in  a  plexus,  and  supply 
the  limb  and  the  contiguous  parts  of  the  trunk. 
Dissection        -Dissection.  The  lumbar  nerves  and  their  plexus  are  to  be  leamt 
Sirplexus     ^^  ^®  ^®^*  8*^®»  although  tlie  woodcut  shows  them  on  the  right 
on  left  side,  side ;  and  to  bring  them  into  view,  the  dissector  should  cut  through 
the  external  iliac  vessels,  and  afterwards  scrape  away  the  psoas. 
For  tlie  most  part  the  fleshy  fibres  may  be  removed  freely ;  but  a 
small  branch  (accessory  of  the  obturator)  should  be  first  looked 
for  at  the  inner  border  of  the  muscle.    In  the  substance  of  the 
quadratus  lumborum  a  communication  may  be  sometimes  found 
between  the  last  dorsal  and  the  first  lumbar  nerve. 
Jj^»yjni»-      The  cord  of  the  sympathetic  nerve  lies  along  tlie  edge  of  tlie 
psoas,  and  offsets  of  it  join  the  spinal  nerves;  these  arc  to  bo 
followed  back  along  the  lumbar  arteries. 


Fig.  170.  • 


LITUBAB   PLEXUS   AND   BBANCHES. 

On  the  right  side  the  pgoos  is  to  be  left  untouched,  in  order  thtt 
the  place  of  emergence  of  tlie  different  nerve  branehee  from  it  may 
be  noticed. 

Lumbar  Spinai.  Nerves.  The  anterior  pritnaiy  branches  o£  the 
lumbar  nerves  enter  the  lumbar  plexus,  vrith  the  exception  of  the 
last.  Five  in  number, 
tliey  increase  in  size  from 
the  first  to  the  last,  and 
are  joined  by  filaments  of 
the  Hfmpathetic  near  the 
intervertebral  foramina. 
Before  entering  the  plexuH 
they  supply  brnnchefl  to 
the  psoas  and  quodratug 
lumborum  muscles. 

The  fifth  nerve  (fig, 
175)  receives  a  communi- 
cating branch  from  tlie 
fourth,  and  is  to  be  fol- 
lowed into  the  pelvia  to 
its  junction  witli  the  sa- 
cral plexus.  After  tlie 
two  ore  united,  the  name 
iambo-taeral  is  applied  to 
the  common  trunk ;  and 
ftvm  this,  before  it  enters 
the  sacral  plexus,  arises  the 
superior  gluteal  nerve  ('). 

The      LDKBAS      PLEXUS 

(fig,  170)   is   formed  by 
the     intercommunication 
of  the  first  four  lumbar 
nerves.     Contained  in  the 
substance    of    the   psoas 
near  the  posterior  surface, 
it  consists  of  communi- 
cating loops  between  the 
several    nerves,   and    in- 
creases in  size  from  above  downwards,  like  the  individual  nerves. 
Superiorly  it  is  sometimes  united  by  &  small  branch  witli  the  last 
dorsal  nerve  ;  and  inferiorly  it  joins  the  sacral  plexus  through  the  * 
large  lumbo-socral  cord. 

The  braiKha  of  the  plexus  are  six  in  number,  and  supply  the  b 
lower  port  of  tlie  abdominal  wall  and  the  muscular  covering  of  the  ^ 

*  DiMectian  of  tba  larobor  plexoi  odiI  its  bnnchn.  (Uluitratioiu  of  Dii- 
sectiona.}  a.  Eternal  iliac  artecr,  cat  oeren.  h.  Thoracic  duct.  c.  Azjgoi 
Tsio.  Nenti :  The  Ggum  1  to  5  mark  ths  tnuka  of  the  fire  lumbar  nervei. 
d.  Spluehnk  narres.  e.  I^at  dorul.  /.  Ilio-hjpogastric.  g.  lUo-iiiguiiisL 
h.  Genito-cnuoL  i.  Gxteroal  cntaasoiu.  b.  Aoterior  cmrol.  I,  AecesKiy 
to  obtoiator.     «.  Obtoiator.     o.  Elaii(liated  cord  ot  the  ijmpothetic. 
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speimatic  cord,  the  fore  part  of  the  thigh,  and  the  inner  side  of 
the  leg. 

The  first  two  branches  (ilio-hypogastric  and  ilio-ingninal)  end  as 
cutaneous  nerves  of  the  buttock,  lower  part  of  the  abdomen,  and 
the  scrotum. 

a.  The  ilio-hypogastric  branch  (fig.  170,  /)  is  derived  from  the 
first  nerve,  and  appears  at  the  outer  border  of  the  psoas  muade, 
near  the  upper  port.  It  is  directed  over  the  quadratns  lumbonun 
to  the  iliac  crest,  and  enters  the  wall  of  the  abdomen  by  pene- 
trating the  transversalis  abdominis.  Its  termination  in  the  integu- 
ments of  the  buttock  and  abdomen,  by  means  of  an  iliac  and  a 
hypogastric  branch,  has  been  already  mentioned  (p.  450). 
■^.  The  %U(hinguinal  branch  (g)  arises  with  the  preceding  from 
vS^  firat  nerve,  and  issues  from  ihe  psoas  nearly  at  the  same  spot 
Of  smaller  size  than  the  ilio-liypogastric,  this  branch  coorws  out- 
wards over  the  quadratus  and  iliacus  muscles  towards  the  front  of 
the  crest  of  the  hip  bone,  where  it  pierces  the  transversalis  abdo- 
minis. The  farther  course  of  the  nerve  in  the  abdominal  wall,  and 
its  distribution  over  the  scrotum  and  the  groin,  are  before  noticed 
(p.  451). 

c.  The  genito-crural  nerve  (h)  is  distributed  to  the  cremaster 
muscle  and  the  limb.  It  arises  from  the  second  lumbar  nerve,  and 
from  the  connecting  loop  between  the  first  two  ;  it  pierces  the  fibres 
of  the  psoas,  and  descending  on  the  surface  of  the  muscle  divides 
into  the  two  following  pieces.  Sometimes  the  nerve  is  divided  in 
the  psoas,  and  the  pieces  perforate  separately  the  muscle. 

Tlie  cremasteric  branch  descends  on  the  external  iliac  artery,  and 
furnishes  ofibets  around  it :  it  passes  from  the  abdomen  with  the 
spermatic  vessels,  and  is  distributed  in  the  cremaster  muscle.  In 
the  female  the  ner>'c  is  lost  in  the  round  ligament. 

The  crural  branch  issues  beneath  Poupart*s  ligament  to  supply 
the  integument  of  the  thigh. 

d.  Tlie  external  cutaneous  nerve  of  the  thigh  (t)  arises  from  the 
second  nerve  of  the  plexus,  or  from  the  loop  between  it  and  the 
third,  and  appears  about  the  middle  of  the  outer  border  of  the 
psoas.  Tlie  nei-ve  then  crosses  the  iliacus  to  the  interval  between 
the  anterior  iliac  spinous  processes,  and  leaves  the  abdomen  be- 
neath Poupart's  ligament,  to  be  distributed  on  the  outer  aspect  of 
the  limb. 

e.  The  anterior  crural  nerve  (IS)  is  the  largest  ofEset  of  the  plexus^ 
and  supplies  brandies  mainly  to  the  extensor  muscles  of  the  knee 
joint,  and  to  the  teguments  of  the  front  of  the  thigh  and  inner  side 
of  the  leg.  Taking  origin  from  the  third  and  fourth  nerves,  and 
receiving  a  f ascicuhis  also  from  the  second,  this  large  trunk  appears 
towards  the  lower  part  of  the  psoas,  where  it  lies  between  that 
muscle  and  the  iliacus.  It  passes  from  the  abdomen  beneath  Pou- 
part^s  ligament ;  but  before  the  final  branching  in  the  thigh,  the 
nerve  furnishes  the  following  twigs  :— 

Some  small  branches  are  furnished  to  tlie  iliacus  from  the  upper 
part  of  the  nerve. 
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A  branch  to  tJie  femoral  artery,  whose  place  of  origin  varies  much,  to  femoral 
is  distributed  around  the  upper  part  of  that  vessel.  artery. 

/.  The  obturator  nerve  (n)  appertains  to  the  adductor  muscles  of  Obturator 
the  thigh.    Derived  from  the  third  and  fourtli  nerves  in  the  plexus,  abdomen  • 
it  is  directed  beneath  the  psoas  to  the  inner  or  pelvic  border ;  escaped 
from  beneath  the  muscle  the  nerve  crosses  the  pelvic  cavity  below 
the  external  iliac,  but  above  the  obturator  vessels,  and  enters  the  en^  in  the 
thigh  through  the  aperture  in  the  upper  part  of  the  thyroid  foramen.  ^  ' 
Occasionally  the  obturator  gives  origin  to  the  following  branch  : — 

The  accessory  obturator  nerve  (I)  arises  &om  the  trunk  of  the  tti  aeonsory 
obturator,  or  from  the  third  and  fourth  nerves  of  the  plexus.    Its   "* 
course  is  along  the  inner  border  of  the  psoas  beneath  the  investing  hip  jouft  * 
fascia,  and  over  the  hip  bone  to  the  thigh,  where  it  ends  by  joinipg  <  v 

the  obturator  nerve,  and  supplying  the  hip  joint.  *^»' 

Ganoliated  cord  op  the  sympathetic.    The  lumbar  part  of  the  Sympa- 
gangliated  cord  of  the  sympathetic  in  the  abdomen  is  placed  on  the  ^Sm  ^^ 
side  of  the  spinal  column  (fig.  170)  ;  it  lies  along  the  inner  border  aWomen 
of  the  psoas  muscle,  nearer  the  front  of  the  vertebraa  than  in  the  ^^  *^t  in 
thorax,  and  is  nomewhat  concealed  Ion  the  right  side  by  the  vena  ' 

cava.    The  cord  possesses  four  or  five  oblong  ganglia  opposite  the  has  four  or 
bodies   of  the   vertebne,  wliich   supply  connecting  and  visceral  *^  8»n«u« ; 
branches. 

Connecting  branches.   From  each  ganglion  two  small  branches  are  ^wanchea  to 
directed  backwards  along  the  centre  of  the  body  of  the  vertebra,  nerves, 
with  the  lumbar  artery  ;  these  unite  with  one  or  two  spinal  nerves 
near  the  intervertebral  foramen.    The  connecting  branches  are  long 
in  the  lumbar  region  in  consequence  of  the  gangliated  cord  being 
raised  by  the  psoas  muscle  to  the  fore  part  of  the  vertebrae. 

Branches  of  distribution.    Most  of  the  internal  branches  throw  ftj»<l  supplies 
themselves  into  the  aortic  and  hypogastric  plexuses,  and  so  reach 
the  viscera  indirectly.    Some  filaments  enter  the  vertebrae  and  their 
connecting  hgaments. 

Lctst  dorsal  nerve  (fig.  170,  e).   Tlie  anterior  primary  branch  of  the  Last  dorsal 
last  dorsal  resembles  the  intercostal  nerves  in  its  distribution,  but  ^^^^* 
differs  from  them  in  not  being  contained  in  an  intercostal  space. 
Lying  below  the  last  rib,  the  nerve  is  directed  outwards  across  the 
upper  part  of  the  quadratus  lumborum,  and  beneath  the  fascia  cover- 
ing that  muscle,  as  far  as  the  aponeurosis  of  the  transversalis  ab-  conrse  in 
dominis  (fascia  lumborum)  ;  here  it  enters  the  wall  of  the  abdomen,  Jbdomen*^ 
and  ends  in  an  abdominal  and  a  cutaneous  branch  (p.  450).    The 
lowest  intercostal  artery  accompanies  it. 

Near  the  spine  it  fiunishes  a  small  branch  to  the  quadratus  muscle  ;  branch  to 
and  it  may  communicate  by  means  of  this  with  the  first  lumbar  "**"®*®' 
nerve. 

The  LUMBAR  ARTERIES  of  the  aorta  (p.  633),  are  furnished  to  the  Lumbar 
Back,  the  spinal  canal,  and  the  wall  of  the  abdomen  :  they  resemble  S^^um- 
the  aortic  intercostals  in  their  course  and  distribution.     Commonly  ber  on  each 
four  in  number  on  each  side,  they  arise  opposite  the  centre  of  the 
lumbar  vertebra?,  and  the  vessels  of  opposite  sides  are  sometimes 
joined  in  a  common  trunk  ;  they  then  pass  backwards  beneath  the  counw ; 
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pillar  of  tlio  diaphragm  and  the  psoas,  to  reach  the  interval  between 
the  transverse  processes,  where  each  ends  in  an  abdominal  and  a 
dorsal  brancli.  The  arteries  of  the  right  side  lie  beneath  the  vena 
cava. 

The  dorsal  branch  continues  to  the  Back  between  the  transveme 
processes,  and  supplies  an  ofibet  to  the  spinal  canal  (pp.  398, 415). 

The  abdominal  branches  are  directed  outwards  beneath  the  quad- 
ratus  lumborum,  and  enter  the  posterior  part  of  the  abdominal  wall, 
where  they  anastomose  with  the  lower  intercostal  above,  and  with 
the  circumflex  iliac  and  ilio-lumbar  arteries  below  :  these  brandies 
supply  the  psoas  and  quadratus  muscles ;  and  the  lost  fumisbea  an 
offset  to  the  teguments  witli  the  ilio-hypogastric  nerve. 

The  LUMBAR  VEINS  are  the  same  in  number,  and  have  the  same 
course  as  the  arteries.  Ck)mmencing  by  the  union  of  a  dorsal  and 
an  abdominal  branch  at  the  root  of  ih^  transverse  procees,  each 
trunk  is  directed  forwards  to  the  vena  cava.  They  open  into  the 
posterior  part  of  tlie  cava,  either  singly,  or  conjointly  with  those  of 
the  opposite  side.  On  the  left  side  tlie  veins  are  longer  than  on 
the  right,  and  pass  beneath  the  aorta. 

Around  the  transverse  processes,  and  beneath  the  psoas  muade, 
the  lumbar  veins  communicate  freely  with  one  another,  with  the 
ilio-lunibar,  and  sometimes  with  the  common  iliac,  so  as  to  form  a 
plexus  of  veins.  Issuing  from  the  upper  part  of  the  plexus  is  a 
small  bninch,  the  ascending  lumbar  rein,  which  joins  the  azygos  vein 
of  tlie  corresponding  side  of  tlie  body. 


CAVITY  OF  THE  PELVIS. 


The  cavity  of  the  pelvis  is  a  part  of  the  general  abdominal  space  i>«fl^ti<m  ^ 
<(p.  466),  and  is  situate  below  the  brim  or  inlet  of  tlie  true  pelvis,     tion. 

Boundaries.  The  space  is  surrounded  by  the  firm  bony  ring  df  BoandArl«ik 
the  pelvic  bones :  it  is  bounded  behind  by  the  sacrum  and  the  coccyx,  Behind  and 
with  the  pyriformis  muscles  and  the  sacro-sciatic  ligaments ;  and  "*'**"•. 
laterally  and  in  front,  by  the  innominate  bones  covered  by  the 
obturator  muscles. 

Inf eriorly,  or  towards  the  perinsdum,  the  cavity  is  limited  by  the  Below, 
fascia  reflected  from  the  wall  to  the  viscera,  and  by  the  levatores 
aiii  and  coccygei  muscles :  only  in  this  last  direction,  where  the 
bounding  structures  are  moveable,  can  alterations  be  made  in  the 
size  of  the  space. 

Contents.  In  the  pelvis  are  contained  the  urinary  bladder,  the  Contents, 
lower  end  of  the  large  intestine  or  the  rectum,  and  some  of  the 
generative  organs,  according  to  the  sex.    All  the  viscera  possess 
vessels,  nerves,  and   lymphatics ;    and   the   serous   membrane   is 
reflected  over  them. 


Section  I. 

PELVIC   FASCIA   AND   MUSCLES   OF   THE   OUTLET. 

On  the  wall  of  the  pelvis  is  a  tliin  fascia  (pelvic),  wliich  extends  OaUine  of 
from  the  brim  to  the  outlet,  and  covers  the  obturator  muscle.  ^  Sdvli.**'^ 

Dissection.  To  bring  into  view  the  pelvic  fascia,  the  internal  iliac  gtep.  to  de- 
vessels,  and  tlie  psoas  (if  tliis  has  not  been  removed  in  the  dissec-  ?f*|P|*|f*l*" 
tion  of  the  lumbar  plexus),  are  to  be  taken  away  on  the  left  side 
of  the  body.   The  obturator  vessels  and  nerve  are  to  be  cut  through  in  the  pri- 
on the  same  side ;  and  the  peritoneum  being  detached  from  the  ^* 
wall  of  the  pelvis,  the  fascia  \vill  be  seen  on  scraping  away  vnth 
tlie  handle  of  the  scalpel  a  large  quantity  of  fat.     By  this  proceed- 
ing the  membrane  is  dissected  in  its  upper  half,  or  as  low  as  the 
situation  of  a  piece  of  fascia  (recto- vesical)  wliich  is  attached  to  the 
viscera. 

To  display  the  lower  half,  the  student  must  raise  the  outlet  of  the 
pelvis  ;  and,  should  the  perinaeum  be  undissected,  the  fat  must  be  and  the  pe« 
taken  from  the  ischio-rectal  hollow.    The  lower  part  of  the  fascia  '*»*«™t 
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conncctioiis. 


will  now  appear  on  tlie  outer  side  of  that  fossa,  as  it  covers  the 
obturator  muscle. 

An  additional  step  for  showing  the  arrangement  of  the  fascia 

may  be  taken,  by  removing  the  external  obturator  muscle  and  the 

antioutflide  obturator  membrane,  and  then  scraping  away  through  the  thyroid 

i»eivii».         Ij^i^  ^Ij^  obturator  intemus  muscle,  so  as  to  look  at  tlie  fascia  through 

that  aperture. 
FMoUof  the     The  telvic  fascia  is  a  thin  membrane  in  close  contact  with  the 
pehis'*^**    obturator  muscle,  and  is  fixed  to  the  bone  around  the  attachment 
of  tlie  fleshy  fibres,  so  tliat  it  might  be  called  the  special  fascia 
(obturator)  of  that  muscle. 
lUatUch.        Superiorly  it  is  fixed  into  the  brim  of  the  pelvis  for  a  shoit 
mcnt above:  distance  at  the  lateral  aspect  of  the  cavity.    In  front  of  that  spot 
ft  docs  not  extend  so  liigh  as  the  brim,  but  is  inserted  into  the  bone 
around  the  attachment  of  the  muscle,  except  opposite  the  hole  for 
the  obturator  vessels  and  nerve,  where  it  is  united  with  the  obturator 
and  below ;   membrane.     Inf eriorly  the  fascia  is  attached  to  the  hip  bone  along 
the  side  of  the  pubic  arch,  and  to  the  margin  of  the  great  sacro- 
sciatic   ligament  where   the   obturator  intemus   issues   from   the 
pelvis. 

Tlie  outer  surface  of  the  fascia  is  in  contact  vnih  the  obturator 
muscle.  Tlie  inner  surface  corresponds  above  with  the  cavity  of 
the  pelvis,  and  below,  with  the  iscliio-rectal  fossa.  With  this  surface 
the  thin  membrane  (recto-vesical)  supporting  the  viscera  of  the 
pelvis  is  united  ;  the  place  of  union  being  indicated,  on  looking  into 
the  pelvis,  by  a  wliitisli  line  near  to,  and  on  a  level  vdth  the  ischiaf 
spine.  At  the  posterior  border  of  the  obturator  muscle  the  fascia 
is  joined  by  u  thin  membrane  (fascia  of  the  pyriformis)  which  covers 
the  pyriformis  muscle  and  the  sacral  plexus,  but  is  beneath  the  iliac 
vessels  by  branches  of  wliicli  it  is  perforated. 

The  recto-vesical  fascia  may  be  now  seen  in  part  ;  but  it  will  be 
better  displayed  after  the  hip  bone  has  been  tnken  away. 

Dissection,  To  obtain  a  side  view  of  the  pelvis  it  \vill  be  necessary 
to  detach  the  left  innominate  bone.  Tlie  pelvic  fascia  is  first  to  be 
sepanited  from  the  bone  and  the  obturator  muscle.  The  innominate 
bone  is  next  to  be  sawn  tlirough,  in  front,  rather  external  to  the 
symphysis,  and,  behind,  at  the  articulation  with  the  sacrum.  After 
tlie  bone  has  been  pulled  somewhat  away  from  the  rest  of  the  pelvis, 
the  ischial  spine  with  tlie  recto-vesical  fascia  attached  to  it  may  be 
cut  off  witli  a  bone-forceps  ;  and  the  rest  of  the  bone  may  be  then 
removed  by  cutting  tlirough  the  pyriformis  muscle,  the  vessels  and" 
nerves  passing  through  the  sacro-sciatic  notch,  and  any  other  structure 
that  may  retain  it. 
A  block  is  afterwards  to  be  placed  beneath  the  pelvis.  Tlic 
and  distend  hladder  is  to  be  moderately  distended  with  air  through  the  ureter, 
other  parta.  and  the  urethra  is  to  be  tied.  Some  tow  is  to  be  introduced  into 
the  rectum,  also  into  the  vagina  if  it  is  a  female  pelvis  ;  and  a 
small  piece  is  to  ]>e  placed  in  the  pouch  of  peritoneum  bet^'een  the 
bladder  and  the  rectum.  After  the  viscera  are  thus  made  pro- 
minent, the  iscliial  spine  and  the  recto-vesical  fascia  should  be  raised 


Recto-vesi- 
cal layer 
after. 

To  remove 
hip  bone, 

detach 
lascia ; 

aawtho 
bone. 


and  divide 
soft  parts : 


then  blow 


PAETS   IN    OUTLET   OF   PELVIS 

with  hooks  whilst  the  levator  ani  and  coccygeua  mnsclea  below  it 
ore  cleaned. 

Porta  eloiinff  the  petois  below.  In  addition  to  the  recto-vewcal 
fascia,  the  following  parts  close  the  pelvic  cavity  on  each  side, 
between  the  aacmm  and  the  pubic  sympliyBis. 

Behind,  the  Btiident  will  meet  with  the  pyriformis  passing  throngh 
the  great  sacro-scintic  notch,  with  the  gluteal  veBBels  and  nerve 
above  it.  Next  comes  the  coccygcus  muscle,  c,  on  the  small  sacro- 
sciatic  ligament,  between  tlie  ischial  spine  and  the  coccys  :  one 

Fig.  171.' 


pyrirormb, 

UgUDDOU, 


border  of  the  muscle  reaches  towards  the  pyrifonnis,  the  otlier  to 
the  levator  ani  ;  and  between  its  hinder  border  and  the  pyrifonnis 
lie  the  sacral  plesns  of  nerves  ('),  and  the  sciatic  and  pndic  vessels. 

The  greater  part  of  the  rest  of  the  pelvic  outlet  is  closed  by  the 
levator  ani,  D,  which  extends  forwards  from  the  coccygeue  to  the 
symphysis  pubis.  It  meets  its  fellow  inferiorly,  but  the  musclea  of 
opposite  sides  are  separated  in  front  by  the  urethra,  with  the  vagina 
in  the  female  ;  and  the  interval  between  them  ia  closed  by  the 
triangular  ligament  of  tlie  perineum,  11. 

The  coca'OETja  muscle  (fig,  171,  '^}  is  flat  and  triangular,  and 
assists  to  close  the  outlet  of  the  pelvis.    It  arita  froui  tlie  upper  "^ 
part  of  the  ischial  spine,  and  some  fibres  are  attached  to  the  small 
saoro-sciatic  ligament.    Widening  as  it  passes  inwards  the  mnscle 
is  imerttd  into  the  aide,  and  the  contiguous  anterior  snrfoce  of  the  an 
■coccyx,  and  into  the  aide  of  the  lower  piece  of  the  sacrum.  "' 

The  inner  surface  looks  to  the  pelvis,  and  is  in  contact  with  the  c< 
rectum  on  the  left  side  ;  the  opposite  surface  rests  on  the  small  °' 

*  Side  view  at  the  miudea  in  the  outlet  of  ths  pelvis  (lUutntioiu  of  Dii- 
MCtiDu).  Miaclet:  A.  Qlntena  mBiimiu,  eat.  a.  Pwxts  and  Disctu,  cut. 
c.  Coocjgens.  f.  Levator  ani.  ■.  Eiteraal  aoal  aphiacter.  w.  Ejocotator 
ariD&  0.  Ischial  >pioe,  cnt  off.  H.  Triaognlar  ligament.  ArterUl:  a. 
Bxtetnal  iliac  aiterj,  cat ;  b,  its  accompanjing  vein.  c.  Obliterated  hjpo- 
gutria  cord.  d.  Upper  venical,  and  e,  lower  verical.  /.  Int«iial  p«^ 
Herttl :  1.  Bacial  plexoi.     %  Inferior  hnmoTrboidal.     3.  Padic. 
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and  Ixmlen. 


Use  on  the 
coccyx. 

Levator 
ani; 

Hitnation. 

Origin 
iiaruy  from 
wme,  and 
liarUy  fh>m 
membrane. 


Insertion 
along  middle 
line  of  the 
perimeum. 


Borders  and 


surfaces. 

Two  mus- 
cles form  a 
fleshy  dia- 
phragm. 


Use  on  the 
urethra, 

in  micturi- 
tion. 


and  passage 
of  semen ; 


on  coccyx. 


Digsectlon 
for  the  rec- 
to-vesical 
fascia. 


sacro-Bciatic  ligament  The  upper  or  hinder  border  is  cont^gnooB 
to  the  p^Tiformis  muscle,  vessels  and  nerves  intervening  ;  and  tho 
anterior  or  lower  border  is  parallel  with  the  levator  ani  miude. 

Action, — ^Uniting  in  its  action  with  tlie  hinder  fibres  of  the  leva- 
tor ani,  the  muscle  will  draw  slightly  forwards  the  coecjrx. 

The  LEVATOR  ANI  (fig.  171,  ^)  is  a  thin  fiat  muscle,  which  is  attadied 
above  to  the  side  of  the  pelvis,  and  descends  below  into  the  outlet 
of  the  cavity,  where  it  joins  its  fellow  and  supports  the  viscera. 

It  arises  anteriorly  by  fieshy  fibres  from  an  oblique  line  above 
the  obturator  intemus  ;  lower  down  from  the  fascia  on  that  muscle, 
and  from  the  back  of  the  triangular  ligament  Posteriorly  it  is 
fixed  to  the  lower  and  inner  surface  of  the  ischial  spine.  And  be- 
tween those  osseous  attachments  the  muscle  takes  origin  from  the 
under  part  of  the  recto-vesical  fasda,  but  not  in  a  straight  line. 
All  the  fibres  are  directed  downwards  to  be  inserted  after  tlie  follow- 
ing manner : — ^Tlie  anterior,  the  longest,  descend  by  the  side  of  the 
prostate  and  join,  in  front  of  the  rectum,  Mrith  the  muscle  of  the 
opposite  side  in  the  central  point  of  the  perinceum ;  the  middle  fibres 
blend  with  the  side  of  the  rectum ;  whilst  the  posterior  meet  the 
opposite  muscle  beliind  the  gut,  and  are  attached  in  part  to  the  side 
of  the  coccyx  (p.  421). 

The  anterior  fibres  of  the  levator  are  in  contact  with  the  triangu- 
lar perineal  ligament ;  ^  and  there  is  an  interval  between  the  two 
muscles,  which  allows  the  urethra,  with  the  vagina  in  the  female,  to 
pass  from  the  pelvis.  The  posterior  border  is  parallel  to  the  coccy- 
geus  muscle.  The  upper  surface  is  contiguous  to  the  recto-vesical 
fascia ;  and  the  under  surface  looks  to  the  perinceum  (ischio-rectal 
fossa).  Tlic  two  muscles,  by  tlieir  union,  form  a  fleshy  layer  or 
diaphragm  across  the  outlet  of  the  pelvis,  similar  to  that  which 
separates  the  abdomen  from  the  chest :  tliis  partition  is  convex 
below  and  concave  above,  and  gives  passage  to  the  rectum. 

Action,  By  the  union  of  the  muscles  of  opposite  sides  lielow  the 
urethra  this  tube  can  be  raised,  and  compressed  during  their  con- 
traction. Wliilst  the  urine  is  flowing  the  fibres  are  passive,  but 
towards  the  end  of  micturition  they  contract  suddenly,  and  help 
the  other  muscles  in  clearing  the  passage. 

As  the  levatores  descend  by  the  side  of  the  vesiculce  seminales, 
and  tlie  prostate,  they  vrill  compress  and  evacuate  the  contents  of 
those  viscera. 

The  hindmost  fibres,  wliich  are  fixed  to  the  coccjt:,  will  assist 
the  coccygeus  in  moving  forwards  that  bone. 

Dissection.  The  recto-vesical  fascia  vrill  be  seen  by  detaching  the 
fleshy  fibres  of  the  levator  ani  and  the  coccygeus  at  their  origin, 
and  throwing  both  downwards.  The  thin  membrane  descends  on 
the  levator  ani  to  the  side  of  the  bladder  and  the  rectum,  and  sends 
downwards  sheatlis  around  the  prostate  and  the  gut.    To  demon- 


*  The  anterior  part  of  the  muscle  "which  descends  by  the  side  of  the  proetate, 
and  unites  with  its  fellow  below  the  membranous  part  of  Uie  urethra,  thus 
supporting  that  canal  as  in  a  sling,  is  named  sometimes  levator  teu  wmpnuor 
prottatce. 
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filtrate  those  sheaths  one  incision  is  to  be  made  along  the  prostate, 
and  another  along  the  lower  end  of  the  rectum,  below  the  fascia  ; 
and  tlie  tubes  are  to  be  isolated  from  the  viscera. 

The  rectO'Vesical  fascia  supports  and  partly  invests  the  viscera  of  Recto-red- 
the  pelvis.    Covering  the  pelvic  surface  of  the  levator  ani  it  is  fixed       **^^ 
above,  like  that  muscle,  to  the  wall  of  the  pelvis  in  front  and 
beliind,  and  between  those  attachments  it  joins  the  pelvic  fascia. 
Below  it  meets  the  fascia  of  the  opposite  side,  in  the  centre  of  the 
pelvis,  and  forms  a  partition  across  the  cavity,  like  that  of  the  leva-  fonns  the 
tores  ani,  which  is  perforated  by  the  bladder  and  the  rectum.    The  Jhe  peivia 
partition  is  supported  anteriorly  by  being  fixed  to  the  pubes,  and 
posteriorly,  where  it  blends  with  the  fascia  on  the  coccygeus,  by 
being  inserted  into  the  coccyx :  it  is  concave  above  and  convex  septnm, 
below,  and  divides  the  cavity  of  the  pelvis  from  the  perinaeal  space. 
This  septal  piece  is  attached  to  the  viscera  which  pierce  it,  forming  and  um  ; 
ligaments  for  them  ;  and  from  the  under  surface  tubes  are  prolonged  prolonga- 
on  the  rectum  and  the  prostate.  tionsare. 

The  sheath  on  the  rectum  incloses  the  lower  three  inches  of  the  sheath  on 
intestine,  and  gradually  becomes  very  thin  towards  the  anus  ;  be-  *^*  '•ctum, 
tween  it  and  tlie  intestine  are  interposed  the  branches  of  the  upper 
hemorrhoidal  vessels,  with  a  layer  of  fat. 

On  the  prostate  the  sheath  is  thinner  than  on  the  rectum,  and  is  and  on 
continued  forwards  to  the  apex  of  that  body,  where  it  blends  with  P'*'****®- 
the  triangular  ligament  of  the  urethra  :  it  is  separated  from  the 
capsule  of  the  prostate  by  a  plexus  of  veins,  and  by  some  small 
arteries. 

In  the  female  the  fascia  has  much  the  same  arrangement  as  in  the  Fascia  in 
male ;  but  the  vagina  perforates  the  membrane,  and  receives  a  tube  ^^  '«n*i«- 
from  it,  like  the  prostate. 

The  true  ligaments  of  the  bladder  are  two  on  each  side,  anterior  Ligaments  of 
and  lateral,  and  are  parts  of  the  recto- vesical  fascia.  *^®  ^^ac\A, 

Tlie  anterior  reaches  from  the  posterior  part  of  the  pubes  to  the  form  the 
upper  surface  of  the  prostate,  and  the  neck  of  the  bladder ;  it  is  a  ugaments, 
narrow  white  band,  and  encloses  some  muscular  fibres  of  the  bladder. 
Between  the  ligaments  of  opposite  sides,  the  recto-vesical  fascia 
dips  down  to  reach  the  triangular  ligament  of  the  perinaeum,  and 
closes  the  pelvis  between  the  levatores  ani. 

The  lateral  ligament  is  a  piece  of  the  same  fascia,  which  is  fixed  and  lateral 
to  the  upper  border  of  the  prostate  gland,  to  the  side  of  the  bladder  bladder. 
close  above  the  vesicula  seminalis,  and  to  the  back  of  the  bladder 
between  the  vesiculae;  from  this  part  of  the  fascia  an  offset  is 
continued  downwards  over  the  vesicula  seminalis,  so  as  to  join  a 
like  piece  from  the  other  side,  and  form  a  sheath  for  those  bodies. 

There  are  other  ligaments  of  the  bladder  (false  ligaments),  which  FWae  Un. 
are  derived  from  the  peritoneum  investing  it,  and  will  be  described  bladder, 
in  the  following  Section. 

Ligament  of  the  rectum.  On  each  side  of  the  rectum  is  a  strong  Ligament  of 
wide  piece  of  the  recto-vesical  fascia,  which  is  connected  externally  "<^"™- 
to  the  ischial  part  of  the  hip  bone,  and  supports  that  viscus  like 
the  bladder. 
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Section  IL 

CONNECTIONS    OF   THE   VISCERA   IN   THE    MALEL 


Contents  of 
the  pelviK. 


Outline  of 
Uieir  posi- 
tion. 


Take  away 
fascia,  and 
clean  ves- 
sels. 


The  several 
viscera  are 
tol)e 
cleaned. 

Clean  pros- 
tate and 
vesicula. 

Tlie  perito- 
neum 
covers 
partly  the 
rectam : 


and  partly 
the  bladder. 


lea\'ing 
fh>ntand 
lower  }>art 
uncovered. 


Fooch  be- 
tween the 
ivctomand 
bladder: 


Directions.  If  the  student  dissects  a  female  pelvis,  he  will  find 
the  description  of  it  at  page  556. 

Contents  and  position  (fig.  172).  The  viscera  in  the  cavity  of  the 
male  pelvis  are,  the  lower  end  of  the  large  intestine  (rectum) ;  the 
bladder  with  its  excretory  tube — the  urethra ;  together  with  some 
generative  organs.    These  have  tlie  following  relative  situation :— • 

The  rectum  (k)  is  behind  all,  and  takes  a  curved  course,  with  the 
convexity  backwards,  along  tlie  front  of  the  sacrum  and  coccyx. 
The  bladder  (a)  is  placed  in  the  concavity  of  the  rectum,  its  neck 
being  surrounded  by  the  prostate  gland  (b) ;  and  the  urethra  (d) 
curves  forwards  from  it  above  the  intestine.  Beneath  the  bladder 
— between  it  and  the  rectum — arc  the  little  seminal  sacs  (g)  with 
the  vasa  deferentia/.  Some  of  these  organs  are  partly  surrounded 
by  the  peritoneum. 

Dissection,  All  the  recto-vesical  fascia,  except  the  anterior  true 
ligament  of  the  bladder,  may  be  taken  from  the  prostate  and  rectum. 
The  obhterated  (hypogastric)  cord  from  the  internal  iliac  artery 
should  be  followed  forwards  along  the  l^ladder  from  the  back  of 
the  pelvis;  and  the  branches  of  the  same  artery  to  the  bladder 
should  be  cleaned.  When  the  fat  has  been  cleared  from  the  rectum 
without  injuring  it«  arteries,  the  pouch  of  the  peritoneum,  in  whi«h 
tow  has  been  placed,  will  be  brought  into  view,  with  the  ureter  (^) 
passing  to  the  bladder  across  its  side. 

Tlie  part  of  the  bladder  below  the  peritoneum  is  to  be  cleaned, 
and  the  vas  deferens  (/),  which  lies  on  the  lateral  aspect  of  the 
viscus,  is  to  be  followed  down  to  the  seminal  sac.  Take  away  with 
care  the  remains  of  the  sheath  of  the  vesicula  seminalis,  defining 
at  the  same  time  the  vas  deferens  inside  the  latter. 

The  peritoneum  does  not  envelop  the  viscera  in  tlie  pelvis  so 
completely  as  in  the  upper  part  of  the  abdomen.  After  partly 
surrounding  the  upper  portion  of  the  rectum,  and  fixing  it  by  a 
process — vieso-rectum,  the  membrane  clotlies  the  back  of  the  bladder, 
projecting  for  some  way  between  this  viscus  and  the  rectum,  where 
it  forms  the  recto-vesical  pouch :  on  each  side  the  serous  membrane 
is  arrested  by  the  obhterated  hypogastric  artery,  and  gives  rise  to  a 
fold,  the  posterior  ligament  of  the  bladder.  It  covers  the  posterior 
surface,  and  each  lateral  region  of  the  bladder  as  far  forwards  as 
the  obliterated  hypogastric ;  but  at  that  cord  it  is  reflected  to  the 
wall  of  the  pelvis  and  abdomen.  All  the  anterior  surface  of  the 
bladder  is  therefore  uncovered  by  peritoneum ;  and  when  tlie  bladder 
is  distended  it  rises  above  the  pubes,  so  as  to  allow  of  its  being 
punctured  in  front  without  injury  to  the  serous  membrane. 

Tlie  recto-vesical  pouch  is  wide  behind,  where  it  corresponds  with 
tlie  interval  between  the  iUac  arteries,   and  is  narrow  in  front 
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between  the  rectum  and  tbe  bladder.    Anteriorly  it  extends  slightly 
into  the  interval  between  the  veeicuUe  seminaleB,  and  ends  usually  ei 
about  one  inch  and  a  half  from  the  tip  of  tlie  coccyx.   The  distance  ^ 
of  the  pouch  from  the  anus  is  commonly  about  four  inches ;  but " 
it  will  vary  with  the  sta(«  of  the  bladder,  for  if  this  viscue  ia 
distended  tlie  peritoneum  will  be  raised,  and  removed  farther  from 
the  end  of  the  intetftine. 

FaUe  ligamentt  of  the  bladder.  Where  the  peritonenm  is  reflected  R 
from  the  bladder  to  the  pelvic  wall,  it  gives  rise  to  a  wide  piece  of  tii 
membrane,  wliich  constitutes  tlie  false  ligaments  of  that  viacus,  ^ 

Fig.  172.» 


tliough  without  any  subdivision  of  it  into  pieces.     These  are  said 
to  be  five  in  number: — two  posterior,  two  latersl,  and  one  superior. 

The  posterior  ligament  (one  on  each  side)  reaches  from  the  back  u 
of  the  pelvis  to  tlie  bladder,  and  contains  the  obliterated  hypogastric 
artery,  the  mvter,  and  smaller  vessels,  and  nerves.    Between  these 
is  the  hollow  of  the  recto- vesical  pouch. 

The  lateral  ligantenl,  also  one  on  each  dde,  the  widest,  is  reflected  tt 
from  the  side  of  the  bladder  to  the  iliac-fossa  and  the  wall  of  the 
pelvis.    Along  its  line  of  attachment  to  the  bladder  is  the  obliterated 
hypogastric  artery. 

Tlie  tuperior  ligament  is  prolonged  from  the  top  of  the  bladder  u 

*  ffide  Tiev  of  tbe  dissected  male  pclna.  a.  Crisai?  bladder,  b,  ProBtate. 
e.  Uembrauoni  part  of  tlie  aretlini.  d.  Spongy  part  of  the  urethra,  t-  Cms 
penis,  detached.  /.  Vas  defereiu.  g.  Veocnla  Mminalis.  k.  Ureter,  t. 
Bccto-vwical  fascia,     i.  Bectom.     I.  LeTStor  ani,  cut. 
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Extent  of 
tho  rectum, 


length, 

and  divi' 
aioux. 


First  piece 


most  covered 
liy  i»erito- 
neom. 


Middle  piece 


uOTered 
in  front. 


Last  piece  is 
uncovered. 


connections 
with  jtarts 
around : 


sometimes 
dilated. 


Bladder  is 
in  pelvis 
when 
empty. 


to  the  abdominal  wall,  along  the  remakp  ol  tlit  obHtermted  hypo-  ' 

gastric  vessels. 

The  RECTUM,  or  the  lower  part  of  the  great  intestine  (fig.  178^  k) 
extends  from  the  articulation  between  the  sacrum  and  the  left  hip 
bone  to  tlie  anus,  and  is  kept  in  place  by  the  peritoneum,  the  recto- 
vesical fascia,  and  the  levatores  anL  The  intestine  is  about  eight 
inches  long,  and  has  a  winding  course,  for  it  follows  the  dure  of 
the  sacrum  and  coccyx :  it  is  divided  into  three  parts — upper,  middle^ 
and  lower. 

The  ujyper  part,  longer  than  the  others,  extends  obliquely  from 
the  sacro-iliac  articulation  to  the  centre  of  the  third  piece  of  the 
sacrum.  Surrounded  almost  entirely  by  the  peritoneum,  it  lies 
against  the  sacrum,  and  on  the  pyriformis  muscle  and  sacral  plexus 
of  the  left  side.  In  contact  wiUi  it,  are  the  branches  of  the  left 
internal  iliac  artery,  and  the  left  ureter.  In  some  bodies  this  part 
of  the  intestine  is  much  curved  to  the  right  side.^ 

The  middle  piece  lies  beneath  the  bladder,  and  reaches  to  the  tip 
of  the  coccyx :  it  is  about  three  inches  in  length,  and  is  covered  by 
peritoneum  on  the  front  and  sides  above,  but  only  in  front  below. 
Resting  on  it  is  the  triangular  port  of  the  bladder,  with  tlie  back  of 
the  prostate  and  tlio  vesiculao  seminales  and  vasa  deferentia ;  and 
beneath  it  are  the  sacrum  and  coccyx.  On  each  side  is  the  coccygeus 
muscle. 

The  lower  part  is  about  an  inch  and  a  half  long,  and  is  curved 
from  the  tip  of  the  coccyx  to  the  anus  :  at  first  it  is  dilated,  but  at 
the  anus  it  is  contracted.  Tliis  end  of  the  intestine  is  without 
peritoneal  covering,  and  is  supported  by  the  lower  part  of  the 
triangular  ligament  of  the  urethra,  and  by  the  levatores  ani  muscles. 

Above  the  extremity  of  the  rectum  (in  this  position  of  the  body) 
ore  the  fore  part  of  the  prostate,  the  membranous  part  of  ^& 
urethra,  and  the  bulb  of  the  corpus  spongiosum  urethne ;  but  as  the 
gut  recedes  from  the  urethra  there  is  an  angular  interval  left 
between  them.  The  levatores  ani  muscles  descend  on  its  sides,  and 
unite  beneath  it,  supporting  it  in  a  sling ;  and  the  spliincter  muscles 
surround  the  aperture.  Sometimes  the  end  of  the  intestine  within 
the  anus  is  very  much  enlarged,  especially  in  women  and  old  men ; 
and  in  that  condition  in  tlie  male  it  rises  up  on  each  side  of  tlio 
prostate. 

Tlie  URINARY  BLiVPDER  (vesictt  urinaria)  is  situate  in  the  fore  part 
of  the  pelvis  (fig.  172,  a),  and  is  the  receptacle  for  the  fluid  secreted 
by  the  kichieys. 

When  the  bladder  is  contracted  it  is  flattened,  and  of  a  triangular 
form,  and  lies  against  the  anterior  wall  of  the  pelvis  ;  but  when 


*  It  is  not  uncommon  to  see  the  rectum  on  the  right  aide  of  the  Bacnim« 
In  the  dissecting-room  of  University  College  in  one  Winter  (1854 — 1855)  I 
saw  three  examples  of  the  rectum  in  that  situation.  In  two  bodies  the  lower 
end  of  the  left  colon  crossed  the  spine  at  the  top  of  the  sacrum,  and  the  rectum 
descended  through  the  pelvis,  on  the  right  of  the  middle  line,  to  the  end  of 
the  coccyx.  In  the  third  the  laige  intestine  crossed  the  spine  twice,  once  at 
top  of  the  sacrum,  and  again  about  the  middle  of  that  bone. 
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distended  it  becomes  of  a  oonical  shape,  with  the  larger  part  towards  and  projects 
the  rectum,  and  the  apex  to  the  abdominal  wall.  In  distension  during  {^^  ^   ^ 
life  it  is  sli^tly  curved  over  the  anterior  part  of  the  pelvis,  as  it 
projects  above  the  bone  ;  and  if  a  line  through  its  centre  were 
prolonged,  it  would  touch  anteriorly  the  abdominal  wall  somewhere  a^* 
(according  to  the  distension)  between  the  umbilicus  and  the  pubes, 
and  posteriorly  the  end  of  the  sacrum  or  the  coccyx. 

The  position  and  form  of  the  bladder  are  not  the  same  in  early  Position  in 
life  as  in  the  adult.    For  in  the  child  this  viscus  rises  above  the  ^th  age.  *^ 
brim  of  the  pelvis  into  the  hypogastric  region  of  tlie  abdomen,  and 
the  cervix  is  the  lowest  part.     But  in  the  adult  the  bladder  is  con- 
tained within  the  space  enclosed  by  the  pelvic  bones,  and  the  base 
projects  inf eriorly. 

The  organ  is  maintained  in  portion  by  the  recto-vesical  fascia 
and  the  peritoneum,  which  form  its  ligaments  (pp.  549  and  551). 
The  connections  of  the  bladder  moderately  full  are  tlie  follow- 
ing:— 

The  tummii  or  apex  is  rounded,  and  from  its  anterior  part  three  Apex  has 
ligamentous  cords  are  prolonged  to  the  umbilicus ;  the  central  one 
of  these  is  the  remains  of  the  urachus ;  and  the  two  lateral  are 
formed  by  the  obliterated  hypogastric  arteries.  If  the  bladder  is 
distended  the  apex  is  above,  but  otherwise  below  the  pubes.  All 
the  surface  beliind  the  obliterated  vessels  is  covered  by  peritoneum. 

The  hose  (fundus)  is  large,  and  rests  on  the  middle  piece  of  the  Base 
rectum :  in  the  state  of  emptiness  of  the  bladder  the  base  is  scarcely 
prominent,  but  in  distension  of  the  viscus,  it  extends  lower,  and  altera  in 
becomes  widened.    Connected  with  the  fundus  are  the  vesiculae  "  J*/ 

DAIXS  in 

seminales  and  the  vasa  def  erentia ;  and  between  these  is  a  triangular  contact  with 
space,  from  wliich  the  peritoneum  is  partly  absent.  **• 

Surfaces  of  the  hody.  The  front  of  the  body  is  in  contact  with  Surfaces ; 
the  posterior  surface  of  the  symphysis  pubis,  and  with  the  abdominal 
wall  if  it  is  distended,  and  is  altogether  free  from  peritoneum ; 
whilst  the  posterior  surface  is  entirely  covered  by  the  serous  mem-  and  pos- 
brane,  and  is  touched  often  by  the  small  intestine. 

Extending  along  the  upper  part  of  each  lateral  region  is  tlie  Lateral 
obliterated  hypogastric  vessel ;  and  running  down  behind  this  is  *    *°*" 
the  vas  deferens,  which  passes  internal  to  the  lureter.     Near  the 
under  part  the  ureter  enters  the  bladder.     All  the  side  of  the 
bladder  behind  the  hypogastric  vessel  is  covered  by  peritoneum, 
but  the  rest  is  uncovered. 

The  neck  (cervix)  is  the  narrow  anterior  part  of  the  bladder  that  Neck, 
joins  the  urethra :  in  the  state  of  contraction  it  is  the  lowest  part 
of  the  viscus,  but  in  distension  it  is  above  the  level  of  the  fundus. 
It  is  surrounded  by  the  prostate  gland. 

The  ureter  (fig.  172,  K)  crosses  the  common  or  the  external  iliac  Ureter  in 
arteiy,  and  forms  an  arch  below  the  level  of  the  obliterated  hypo-  ^    * 
gastric  vessel  ;  it  enters  the  bladder  near  the  lower  part,  and  some-  enters 
what  on  the  side,  at  the  distance  of  one  inch  and  a  half  or  two         ^'* 
inches  from  the  prostate  gland. 

Thb  prostate  oland  (fig.  172,  h)  surrounds  the  neck  of  the  PosiUon  of 
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bladder.  It  is  placed  about  an  inch  below  the  level  of  the 
physis  pubis,  and  is  supported  by  the  rectum.  Its  shape  is  conical 
with  the  base  turned  backwards,  and  its  size  equals  nearly  that  of 
a  large  chestnut.  In  the  present  position  of  the  pelvis,  a  line  from 
the  apex  through  the  middle  of  the  gland  would  be  directed  obliquely 
downwards  and  backwards  towards  the  end  of  the  sacrum ;  bat  in 
the  erect  state  of  the  body,  upwards  and  backwards  from  the  trian- 
gular ligament 

The  upper  mrface  is  about  an  uich  below  the  symphysis  pulufl, 
and  is  connected  to  it  by  the  anterior  true  ligaments  of  the  bladdtf. 
On  this  surface  are  branches  of  the  dorsal  vein  of  the  penis. 

Tlie  under  surface  has  the  greatest  extent,  and  is  contiguous  to 
the  rectum ;  tins  is  tlie  port  that  is  felt  by  the  finger  introduced 
into  tlie  bowel  tlirough  the  anus. 

The  apex  touches  the  posterior  layer  of  the  triangular  ligament ; 
and  the  base  surrounds  the  neck  of  the  bladder,  and  the  veaicaltt 
seminales  with  the  vasa  deferentia. 

Tlie  prostate  is  enveloped  by  a  sheath  obtained  from  the  recto- 
vesical fascia  (p.  M9),  and  a  plexus  of  veins  (prostatic)  surxonnds 
it.  Tlirough  the  gland  the  uretlira  takes  its  course  to  the  penis ; 
and  tlie  ejaculatory  ducts  pierce  it  obliquely  to  open  into  the  urethra 
(fig.  178,/).  Tlie  size  of  tlie  prostate  alters  much,  and  in  old  men 
it  may  acquire  a  considerable  magnitude. 

The  vesicula:  seminales  (fig.  172,  g)  are  two  small  sacculated 
bodies,  each  about  two  inches  long,  between  the  under  part  of  the 
bladder  and  the  rectum.  Each  is  pyramidal  in  fonn,  and  has  the 
larger  end  turned  backwards  towards  the  ureter,  wliilst  the  smaller 
is  surrounded  by  the  prostate.  Along  the  inner  side  is  the  vas 
deferens.  At  tlie  prostate  gland  the  vesicular  approach  one  another, 
only  the  vasa  deferentia  inters'ening ;  but  farther  backwards  tiiey 
diverge,  and  enclose  with  the  pouch  of  the  peritoneum  the  trumgulat 
space  at  tlie  mider  aspect  of  the  bladder.  The  vesiculas  are  con- 
tained in  a  membranous  sheath,  which  is  derived  from  the  recto- 
vesical fascia,  and  is  lined  by  involuntary  muscular  fibres. 

The  VAS  DEFERENS  or  tlie  excretorj^  duct  of  the  testis  (fig.  172,/) 
in  its  course  to  the  urethra  enters  the  abdomen  by  the  internal 
abdominal  ring ;  and  crossing  the  obhterated  hypogastric  artery,  is 
directed  inwards  along  the  side  and  under  part  of  tlie  bladder  to 
the  base  of  the  prostate,  where  it  forms  the  common  ejaculatory 
duct  by  joining  \\\i\\  the  duct  from  the  vesicula  seminaHs.  The 
position  of  this  tube  to  the  external  iliac  artery  has  been  noticed  ; 
on  the  bladder  it  passes  internal  to  tlie  ureter  and  the  vesicula  of 
the  same  side.  By  the  side  of  tlie  vesicula  the  duct  is  much  en- 
larged, and  is  sacculated. 

The  URETHRA  is  the  excretory  passage  for  the  urine  and  semen 
(fig.  172),  and  reaches  from  the  bladder  to  the  end  of  the  penis. 
In  lengtli  it  measures  about  eight  inches,  and  it  presents  one  or 
two  curves  according  to  the  state  of  the  penis.  At  first  the  canal 
is  directed  forwards  tlirough  the  triangular  ligament  of  the  peri- 
naeum  to  the  body  of  the  penis,  forming  a  large  curve  with  the 
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concavity  to  the  pubes.  Thence  to  its  termination  the  urethra  is 
applied  to  the  penis;  and  whilst  this  body  remains  pendent  the 
canal  forms  a  second  bend  with  the  concavity  downwards,  but  if 
the  penis  is  raised  the  tube  makes  but  one  curve.  The  canal  is 
divided  into  three  parts, — prostatic,  membranous,  and  spongy.  its  diTisioo. 

The  prostatic  part  (b)  is  contained  in  tlie  prostate  gland,  and  Fiostatic. 
receives  its  name  from  that  circumstance.    Its  length  is  about  one 
inch  and  a  quarter,  and  in  the  erect  posture  it  is  inclined  down- 
wards to  the  triangular  perinseal  ligament.    Its  connections  are  the 
same  as  those  of  the  gland  (p.  553). 

The  membranous  part  (c),  about  three  quarters  of  an  inch  long,  Membnt- 
intervenes  between  the  apex  of  the  prostate  and  the  front  of  the  ^^^ ' 
perinaeal  triangular  ligament.    It  slants  downwards  in  the  erect 
posture  to  the  fore  part  of  tlie  triangular  ligament ;  and  as  the  bulb 
of  the  next  portion  of  the  urethral  tube  is  directed  backwards  below 
it,  the  under  part  measures  only  half  an  inch. 

This  division  of  the  uretlu-a  is  the  weakest;  but  it  is  supported 
by  the  triangular  ligament  (n).     Surrounding  it  are  the  muscular  connec- 
fibres  of  the  constrictor  urethraj ;  and  close  below  it  are  Cowper's 
glands  with  the  rectum. 

The  spongy  part  (d)  is  so  named  from  its  being  surrounded  by  a  Spongy, 
cellular  and  vascular  structure.  It  is  applied  to  and  assists  to  form 
tlie  body  of  the  penis,  and  tenmnates  anteriorly  in  the  orifice  named 
meatus  uiinarius  in  the  end  of  the  glans.  It  is  the  longest  part  of 
the  urethra,  and  measures  about  six  inches.  At  its  commencement 
this  division  of  the  excretory  canal  is  covered  for  two  inches  by 
the  ejaculator  urinss  muscle  (fig.  130). 

The  curve  of  the  urethra  is  the  fixed  bend  at  the  inner  extremity,  Fixed  cnrv© 
wliich  lies  below  the  pubes.     It  extends  from  tlie  bladder  to  an  ^  ^"*       * 
inch  and  a  half  in  front  of  the  triangular  ligament,  and  consists  of 
the  prostatic  and  membranous  portions,  with  a  fourth  of  the  spongy 
part.    Its  convexity,  which  is  turned  downwards,  is  greatest  at  the  whexe 
fore  part  of  the  triangular  ligament  in  the  erect  posture :  and  from  8w»*e«t. 
tliis  point  it  curves  up  and  back  to  the  bladder,  and  up  anteriorly 
to  the  penis. 

It  is  surrounded  by  volmitary  and  involuntary  muscular  fibres :  Voluntaiy 
thus,  behind  the  ligament,  by  the  involuntary  muscular  tissue  of  S^tary^ 
the  prostate ;    within  the  ligament  by  the  voluntary  constrictor  mua^es  suiw 
urethrse,  with  a  thin  involuntary  layer  inside  that  muscle;  and 
before  the  ligament  by  the  voluntary  ejaculator  urinte. 

Its  size  is  smallest  where  the  tube  pierces  the  perinatal  liga-  Size, 
ment  (n),  and  lies  between  the  layers ;  and  is  largest  in  the  middle 
of  the  prostatic  part. 

Dissection,  The  tegumentary  covering  of  the  penis  may  be  re-  Dissection, 
moved,  to  see  the  component  parts  of  that  body ;   and  after  its 
removal  the  spongy  part  of  the  urethra  will  be  better  seen :  the 
teguments  should  be  replaced  after  the  part  has  been  learnt. 

The  PENIS  is  attached  to  the  fore  part  of  the  pelvis,  and  hangs  Cbnstitaents 
in  front  of  the  scrotum.    It  is  constructed  of  two  firm  fibrous  ^ oftSe 
bodies  (fig.  172,  e)  Bamed  corpora  cavernosa,  which  are  filled  with  penis : 
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a  plezas  of  vessels,  and  make  np  tlie  principal  part.  Below  these 
is  a  soft  spongy  substance  (corpus  spongiosum)  which  sunonndB 
the  urethra,  and  forms  the  head  or  the  glans  penis.  The  tegu- 
mentary  investment,  which  covera  the  whole,  is  noticed  at  p.  440. 

Tlie  body  of  the  penis  is  grooved  above  and  below  along  the 
middle  line,  and  is  covered  anteriorly  by  the  glans  'p&da ;  along  its 
under  surface  the  urethra  is  conducted.  Besides  the  attachment  of 
the  corpora  cavernosa  to  the  bone,  the  body  of  the  penis  is  con- 
nected with  the  front  of  the  symphysis  pubis  by  the  suspensoiy 
ligament. 

The  corpus  spongioium  urethrfs  encloses  the  urethral  canal  in  front 
of  the  triangular  ligament,  and  forms  tlie  head  of  the  penis.  It  is 
a  vascular  and  erectile  texture,  like  the  corpora  cavernosa,  but  is 
much  less  strong.  Commencing  posteriorly  by  a  dilated  part — ^the 
bulb,  it  extends  forwards  around  the  urethra  to  the  extremity  of 
the  penis,  where  it  swells  into  the  conical  glans  penis. 

The  bulb  (fig.  172,  d)  is  directed  backwards,  slightly,  below  the 
membranous  part  of  the  urethra,  and  is  fixed  by  fibrous  tissue  to 
the  front  of  tlie  triangular  ligament.  The  ejaculator  urino)  muscles 
cover  it.  This  enlargement  presents  usually  a  central  depression, 
with  a  bulging  on  each  side,  and  is  subdivided  into  two  lobes. 

The  glans  penis  (fig.  179,  l)  is  somewhat  conical  in  form,  and 
covers  tlie  truncated  end  of  the  corpora  cavernosa.  Its  base  is 
directed  backwards,  and  is  marked  by  a  slightly  prominent  border 
— ^the  corona  glandis;  it  is  sloped  obliquely  along  the  under  aspect, 
from  the  apex  to  tlie  base.  In  the  apex  is  a  vertical  slit,  in  which 
the  urethral  canal  terminates ;  and  below  that  aperture  is  an  excava- 
tion, which  contains  the  piece  of  the  teguments  named  frwnum 
preputii. 


Section  III. 

CONNECTIONS    OF    THE    VISCERA    IN    THE    FEMALE. 
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In  the  pelvis  of  the  female  are  contained  the  lower  end  of  the 
intestinal  tube,  and  the  bladder  and  urethra,  as  in  the  male ;  but 
there  are  in  addition  the  uterus  with  its  accessories,  and  the  vagina. 
Position.  The  rectum  is  posterior  to  the  rest  as  in  the  male  pelvis, 
and  forms  a  like  curs'e.  In  the  concavity  of  the  bent  intestine  lie 
the  uterus  with  its  appendages,  and  the  tube  of  the  vagina.  And 
in  front  of  all  arc  the  bladder  and  the  urethral  canal.  Tlius  there 
are  three  tubes  connected  with  the  viscera  in  tliis  sex,  viz.,  the 
urethra,  the  vagina,  and  the  rectum  ;  and  all  are  directed  forwards, 
one  above  another,  to  the  surface. 
Use  descrtp-  Directions.  The  description  in  Section  I.  (p.  646)  must  be  used 
pelvis.  for  instructions  respecting  the  removal  of  the  innominate  bone,  and 

the  distension  of  the  viscera  ;  also  for  the  muscles  of  the  pelvic 
outlet  and  tlie  anatomy  of  the  fasciae.  After  the  student  has  learnt 
the  muacles  and  the  fascia,  p.  646,  which  are  nearly  alike  in  both 
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sexes,  he  may  make  Hie  following  special  dissection  of  the  viscera 
of  the  female  pelvis. 

Dissection.  On  taking  away  the  recto- vesical  fascia  and  much  T^^^  ci«*a 
fat,  the  viscera  will  come  into  view.    To  maintain  the  position  of  ofthefenuOe 
tlie  uterus,  raise  it  up  with  a  piece  of  string  passed  through  the  upper  Pelvis, 
part.    Tlie  reflections  of  the  peritoneum  on  the  viscera  are  to  be 
preserved  ;  and  a  piece  of  cotton  wool  is  to  be  placed  between  the 
rectum  and  the  uterus. 

The  obUterated  cord  of  the  internal  iliac  artery  is  to  be  followed  Dissect  ve»- 
on  the  bladder ;  and  the  ureter  is  to  be  traced  forwards  by  the  side  "*^' 
of  the  uterus  to  the  bladder.    Afterwards  the  uretJut^  the  vagina,  Isolate 
and  the  rectum  are  to  be  cleaned  and  partly  separated  from  one  ^^**®®'*' 
another  at  the  anterior  part  of  the  pelvis ;  but  the  arteries  on  the 
rectum  are  to  be  preserved. 

The  peritoneum  gives  a  partial  covering  to  the  viscera,  as  in  the  R«flectioM 
male  pelvis.  Investing  the  upper  part  of  the  rectum,  and  forming  to^uS^" 
behind  it  the  meso-rectum,  the  membrane  is  continued  to  the  pos- 
terior part  of  the  vagina,  and  tlie  back  of  the  uterus.  It  covers  the 
posterior,  and  the  greater  part  of  the  anterior  sur&ce  of  the  utenu, 
and  can  be  traced  to  the  bladder  without  again  touching  the  vagina: 
on  each  side  of  the  uterus  it  forms  a  wide  fold  (broad  ligament), 
which  attaches  that  viscus  to  the  wall  of  the  abdomen.  As  the 
peritoneum  is  followed  upwards  it  may  be  observed  to  cover  the 
posterior  surface  of  the  bladder,  and  the  lateral  part  behind  tlie 
position  of  the  obliterated  hypogastric  artery. 

In  the  pelvis  the  serous  membrane  forms  the  following  ligaments 
for  the  uterus  and  bladder. 

The  broad  ligament  of  the  uterus  (fig.  173)  passes  from  the  side  Breed  Un- 
of  the  uterus  to  the  wall  of  the  abdomen,  and  supports  that  organ,  utero^^* 
By  its  position  across  the  pelvis,  it  divides  the  cavity  into  an  anterior 
«nd  a  posterior  portion;  in  the  former  are  placed  the  bladder,  urethra,  which  is 
«nd  vagina ;  in  the  latter  the  upper  part  of  the  rectmn,  and  the  f?^^j!J** 
«mall  intestine  when  it  reaches  the  pelvis.  ports. 

Each  ligament  shows  traces  of  a  subdivision  into  tliree  pieces, 
•corresponding  witli  the  bodies  contained  between  its  two  layers. 
Thus  there  is  a  posterior  piece  belonging  to  the  ovary  and  its  liga- 
ment, L ;  an  anterior,  near  the  upper  part,  which  is  appropriated  to 
the  round  ligament,  N  ;  and  a  middle  piece,  the  highest  of  all,  sur- 
rounds the  Fallopian  tube,  M. 

Anterior  and  posterior  ligaments  of  the  uterus.  As  the  peritoneum  Anterior 
IS  reflected  from  the  rectmn  to  the  uterus,  and  from  the  uterus  to  J°^  JT*®" 
the  bladder,  it  forms  two  anterior  and  two  posterior  folds  or  liga-  uterus, 
ments.     The  anterior  or  vesico-uterine  pair  is  smaller  than  the  pos- 
terior or  recto-uterine. 

The  recto-uterine  pouch  corresponds  with  the  recto-vesical  in  the  Recto- 
male.    On  each  side  it  is  bounded  by  the  obliterated  hypogastric  Soachf 
artery :  and  below,  it  reaches  beyond  the  uterus,  so  as  to  touch  the 
back  of  the  vagina. 

The/a/««  ligaments  of  the  bladder  are  the  same  as  in  the  male,  Rveliga- 
and  are  five  in  number,  viz.,  two  posterior,  two  lateral,  and  a  superior:  532!^'  **** 
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they  are  nil  blendd  in  one  large  piece  of  peritonenm  that  reaclu* 
from  the  bladder  to  tlie  aide  and  ^nt  of  the  pelvis.  In  the  female 
the  poHterior  lignmntt,  containing  the  Teasels  of  the  hladder,  is  leas 
marked  than  in  the  male. 
cohdhIIdbi  The  RECTUM  (fig.  173, ")  IB  not  so  curved  in  the  female  as  in  the 
Jl^,^     male,  and  is  generally  larger.     Descending  along  the  middle  of  tita 


Fig.  173.» 


sacnun  and  coccyx  to  the  anus,  the  intesline  is  divided  into  three 

Ihefiretjmrt  ends  over  the  tliird  piece  of  the  sacrum,  and  b  en- 
veloped liy  the  peritonenm,  except  posteriorly  :  itn  connections  are 
umilar  to  tliOHC  of  tlie  rectum  in  the  male,  p.  552. 

The  mitUlle  part  reaches  to  tlic  tip  of  the  coccyx,  and  has  the 
vagina  above  and  in  contact  with  it.  Tlie  peritoneum  extends  on 
the  front  for  a  short  distance. 

Tlie  lower  part  curves  to  the  anus  away  from  the  vagina  so  as  to 
leave  between  the  two  a  space,  which  corresponds,  on  the  surfaco 
of  the  body,  witli  tlie  part  of  the  perinajum  between  the  anus  and 
the  vulva.  The  levatores  ani  are  on  the  sides,  and  nnite  below  it, 
and  the  sphincter  muscles  surround  the  extremity. 

The  UT£iius  (tig.  173,  °)  is  somewhat  conical  in  shape,  and  flattened 

*  Kile  Tiev  of  tfae  female  pelria.  (ninstratioDS  of  DLuectioni.)  MtucUr 
and  Y'ufera  :  a.  Pjriformis  miucle,  cot.  B.  I^rge  paoai,  cot.  0.  Qluteus 
muimas,  cut,  s.  Coccjgeun,  uid  i,  Lerator  ani.throvD  down.  r.  Sphincter 
ragian.  o.  Urethra,  u.  Uriiuu?  bladder.  I.  Vaf^na.  i.  Kectoni.  l. 
Ovary  and  its  ligament,  x.  Fallopian  tube.  R.  Bound  ligamenL  d.  Ulenui. 
Artrria:  a.  Eitemat  iliac  b.  latemal  iliae.  c.  Middle  wcnU.  d.  Uterine. 
«.  Vaginal,  /.  Upper  liemotrboidal.  g.  Qluleal,  cut.  h.  Obliterated  hypa- 
(Utrie.  *.  Inferior  reaicaL 
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from  before  backwards.    Unless  enlarged,  it  lies  below  the  brim  of  form  and 
the  pelvis,  between  the  bladder  and  the  rectum  ;  and  it  is  retained  •^^'^^^^^^  • 
in  place  by  the^ligaments.    Its  wider  end  is  free  and  placed  upwards, 
and  the  lower  end  communicates  with  the  vagina. 

This  viscus  is  directed  forwards,  so  that  its  position  is  oblique  in  position  to 
the  cavity  of  the  pelvis  ;  and  a  line  through  its  centre  would  corres-  peivia."'  ° 
pond  with  the  axis  of  the  inlet  of  the  pelvic  cavity.  Axia. 

The  anterior  flattened  surface  is  covered  by  peritoneum,  except  in  Sur&ces. 
the  lower  fourth  where  it  is  in  contact  with  the  bladder.    The 
posterior  surface^  rounded,  is  invested    altogether  by  the   serous 
membrane. 

The  upper  end  (fundus)  is  the  largest  part  of  the  organ,  and  is  in  Extremities, 
contact  with  the  small  intestine.    The  lower  endj  or  the  neck  (cervix) 
is  received  into  the  vagina. 

To  each  side  are  attached  the  broad  ligament  with  the  Fallopian  on  tiie  side- 
tube,  the  round  ligament,  and  the  ovary.  *"^ 

The  Fallopian  tube,  M,  four  inches  long,  is  contained  in  the  upper  Pftiiopinn 
or  free  border  of  the  ligament.    One  end  is  connected  to  the  upper  * 
angle  of  the  uterus,  whilst  the  other  is  loose  in  the  cavity  of  the 
pehns.     At  the  uterine  end  the  tube  is  of  small  size,  but  at  the 
opposite  extremity  it  is  dilated  like  a  trumpet,  and  fringed,  forming 
the  corpus  fimhriatum. 

The  round  or  suspensory  ligamenty  N,  is  a  fibrous  cord  about  five  round 
inches  long,  which  is  directed  outwards  through  the  internal  abdomi-  "^■"*" 
nal  ring  and  the  inguinal  canal  to  end  in  the  groin.    This  cord  lies 
over  the  obliterated  hypogastric,  and  the  external  iliac  artery  ;  and 
it  is  surrounded  by  the  peritoneum,  wliich  accompanies  it  a  short 
way  into  the  canal. 

The  ovary  J  L,  is  placed  nearly  horizontally,  and  bulges  at  the  and  the 
posterior  aspect  of  the  broad  ligament ;  it  is  connected  to  the  uterus  °^^*^  *° 
at  the  inner  end  by  a  special  fibrous  band,  one  inch  and  a  half  in 
length,  the  ligament  of  the  ovary.    Its  form  is  oval,  and  its  margins  lu ligament, 
are  turned  forwards  and  backwards.     Its  size  is  very  variable. 

The  VAGINA  (fig.  173,  ^)  is  the  tube  by  which  the  uterus  commu-  Vagina: 
nicates  with  the  exterior  of  the  body.     It  is  somewhat  cylindrical  f*^.*  ^^^ 
in  shape,  though  flattened  from  above  down  ;  and  its  length  is  about 
five  inches.    As  it  follows  the  bend  of  the  rectum  it  is  slightly  length ; 
curved  ;  and  its  axis  corresponds  at  first  with  the  centre  of  the  out-  axis, 
let,  but  higher  up  with  that  of  the  cavity  of  the  pelvis. 

Above  the  vagina  are  the  base  of  the  bladder,  and  the  urethra  ;  connec- 
and  beneath  or  below  it  is  the  rectum.  To  each  side  is  attached  ****"*• 
the  recto- vesical  fascia,  wliich  sends  a  sheath  along  the  lower  half 
of  the  tube.  The  upper  end  receives  the  neck  of  the  uterus  by  an 
aperture  in  the  anterior  or  upper  wall ;  and  the  lower  end,  the 
narrowest  part  of  the  canal,  is  encircled  by  the  sphincter  vaginss 
muscle.  A  large  plexus  of  veins  surrounds  the  vagina.  In  child- 
ren, and  in  the  virgin,  the  external  aperture  is  partly  closed  by  the 
hymen. 

The  BLADDER  (fig.  173,  ^)  is  placed  at  the  anterior  part  of  the  Bladder 
pelvis,  above  the  vagina  and  in  contact  with  the  back  of  the  pubes. 
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Its  poffltion  and  connections  so  closely  resemble  those  of  the  bladder 
in  the  male  body,  as  to  render  unnecessary  any  further  descr^lioD 
of  them  (p.  552).  The  chief  difEerences  in  the  bladder  of  the  two 
sexes  are  tlie  following. 

In  the  female  the  bladder  is  larger  than  in  the  male,  and  ittf 
transverse  exceeds  its  vertical  measurement.  The  base  is  of  Um 
extent,  and  is  in  contact  with  the  vagina  and  the  lower  part  of  the 
uterus  ;  and  it  does  not  reach  below  the  orifice  of  the  urethra.  On 
the  side  of  the  viscus  there  is  not  any  vas  deferens ;  and  the  pros- 
tate does  not  project  around  the  neck. 

The  ureter  has  a  longer  course  in  the  female  than  the  male  pehis 
before  it  reaches  the  bladder.  After  crosnng  the  internal  iliac 
vessels,  it  passes  by  the  neck  of  the  uterus  ere  it  arrives  at  its 
destination. 

The  urethra  (fig.  173,  ^)  is  a  small  narrow  tube  about  one  inch 
and  a  half  long,  which  curves  slightly  below  the  symphysis  pubis, 
the  concavity  being  upwards.  Its  situation  is  above  the  vagina, 
and  its  external  opening  is  placed  within  the  vulva. 

In  its  course  to  the  sur^ce  it  is  embedded  in  the  tissue  of  the 
vaginal  wall,  and  perforates  the  triangular  ligament  of  the  periiueum. 
It  is  surrotmded  by  the  muscular  fibres  of  the  constrictor  and  <N:fai- 
cularis  urethras  (p.  430)  ;  and  corresponds  with  the  two  hinder  parts 
(prostatic  and  nienibronous)  of  the  male  urethra.  A  plexus  of 
veins  surroimds  the  urethra  as  well  as  the  vagina. 


Section  IV. 

VESSELS  AND  NERVES  OF  THE  PELVIS. 


Vessels  and 
nerves  of 
the  i)elYis. 


In  the  pelvis  are  contained  the  internal  iliac  vessels,  and  their 
branches  to  the  viscera  ;  the  sacral  plexus  and  its  nerves ;  and  the 
sympathetic  nerve.  This  Section  is  to  be  used  by  the  dissectors  of 
both  the  male  and  female  pelvis. 

Directions.  The  internal  iliac  vessels  are  to  be  dissected  on  the 
right  side.  But  the  air  should  be  previously  let  out  of  the  bladder ; 
and  this  viscus  and  the  rectum,  with  tlic  uterus  and  the  vagina  in 
the  female,  should  be  drawn  aside  from  their  situation  in  the  centre 
of  the  pelvis. 

Dissection,  The  loose  tiBsue  and  fat  are  to  be  removed  from  the 

ifth^e^Ws  trunks  of  the  vessels,  as  well  as  from  the  branches  of  the  artery 

that  leave  the  pelvis,  or  supply  the  viscera ;  and  the  obliterated 

cord  of  the  hypogastric  artery  is  to  be  traced  on  the  bladder  to  the 

umbilicus. 

With  the  vessels  are  offsets  of  the  hypogastric  plexus  of  nerves, 
but  these  will  probably  not  be  seen  ;  but  in  dissecting  the  vessels 
to  the  bladder  and  rectum,  branches  of  the  sacral  spinal  nerves  will 
come  into  view.  The  veins  may  be  removed  in  a  general  dissection^ 
to  make  clean  tlie  arteries. 


To  dissect 
the  vessels 


nerves, 


▼eins. 
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When  the  vessels  are  prepared  the  bladder  may  be  again  dis- 
tended, and  the  viscera  replaced. 

The  INTERNAL  ILIAC  ARTERY  (fig.  174,  g)  is   One  of  the  trunks  internal 
resulting  from  the  division  of  the  common  iliac  artery,  and  furnishes        '"^'7» 
branches  to  the  viscera  and  wall  of  the  pelvis,  to  the  generative 
and  genital  organs,  and  to  the  limb. 

In  the  adult  the  vessel  is  a  short  trunk  of  large  capacity,  which  f^*®^*^ 
measures  about  an  inch  and  a  half  in  length.    Directed  downwards  ^^  * 
as  far  as  the  sacro-sciatic  notch,  the  artery  terminates  generally  in  tenniiuitioii; 
two  large  pieces,  from  which  the  several  offsets  are  furnished.    From 
the  extremity  a  partly  obliterated  vessel  (hypogastric)  extends  for- 
wards to  the  bladder. 

In  entering  the  pelvis  the  artery  lies  in  front  of  the  lumbo-sacral  connection, 
nerve.  It  is  accompanied  by  the  internal  iliac  vein,  which  is  pos-  P<w*ti«a  ot 
terior  to  it,  and  somewhat  to  the  outer  part  on  the  right  side. 

The  branches  of  the  artery  are  numerous,  and  arise  usually  in  the  Bimnchee. 
following  manner: — From  the  posterior  piece  of  the  trunk  three 
arise,  viz.,  the  ilio-lumbar,  lateral  sacral,  and  gluteal.  And  from 
the  anterior  portion  come  the  vesical  (upper  and  lower),  haemor- 
rhoidal,  obturator,  sciatic,  and  pudic:  in  the  female  there  are  in 
addition  the  uterine  and  vaginal  branches. 

Artery  in  thefcetus.  In  the  foetus  the  hypogastric  artery  takes  the  HypogMtric 

place  of  the  internal  iliac,  and  leaves  the  abdomen  by  the  umbilicus,  foetiu. 

At  that  time  it  is  larger  than  the  external  iliac  artery ;  and,  entering 

but  slightly  into  the  cavity  of  the  pelvis,  it  is  directed  forwards  to 

the  back  of  the  bladder,  and  along  the  side  of  that  viscus  to  the  ^  *J»« 

bladder, 
apex. 

Beyond  the  bladder  the  artery  ascends  along  the  posterior  aspect 
of  the  abdominal  wall  with  the  urachus,  converging  to  its  fellow. 
Finally  at  the  umbilicus  the  vessels  of  opposite  sides  come  in  con-  and  beyond : 
tact  with  the  umbilical  vein,  and,  passing  from  the  abdomen 
through  the  aperture  at  that  spot,  enter  into  the  placental  cord, 
and  receive  the  name  umbilical. 

In  the  foetus,  branches  similar  to  those  in  the  adult  are  furnished  branches, 
by  the  artery,  though  their  relative  size  at  the  two  periods  is  very 
different. 

Change  to  adult  state.  When  uterine  life  has  ceased  the  hypo-  Tranafonna- 
,  gastric  artery  diminishes  in  consequence  of  the  arrest  of  the  current  SuSS*the 
of  blood  through  it,  and  finally  becomes  obliterated,  more  or  less  •dult. 
completely,  as  far  back  as  an  inch  and  a  half  of  its  commencement. 
The  part  of  the  trunk  which  is  unobliterated  becomes  the  internal 
iliac;  and  commonly  a  portion  of  the  vessel  remains  pervious  as 
far  as  the  upper  part  of  the  bladder,  and  gives  origin  to  the  vesical 
arteries. 

Peculiarities.  The  length  of  the  internal  iliac  artery  raries  from  half  an  Trankvariea 
inch  to  three  inches,  its  extreme  measurements ;  but  in  two  thirds  of  a  certain  ^  ^^ns^ 
number  of  bodies  (Quain)  it  ranged  from  an  inch  to  an  inch  and  a  half. 

Size,  When  the  femoral  trunk  is  derived  from  the  internal  iliac,  and  is  8iM« 
placed  at  the  back  of  the  thigh,  the  parent  Teasel  ia  larger  than  the  external 
iliac 

0  0 
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Bnndiei  A.  The  three  branches  ariang  from  the  posterior  portion  a^^ 

rUn™?*""  internal  iliac  may  be  first  exunined. 

lUo-lombu       The  ilio-lumbar  bnmeh  (fig.  174,  A)  passes  ontwards  beneath  the 
•"  ">         psoas  moBcle  and  the  obturator  nerve,  bnt  in  front  of  the  lumbo-t 

sacral  nerve,  and  divides  into  an  ascending  and  a  transverse  branch 

in  the  iliac  fossa: — 
iisc<<iiil]iig         The  asccni^ng  or  lanbar  branch  which  fs  beneath  the  psoas, 
"**  BuppUea  that  muscle  and  the  quadratua  lumborom,  and  anostoraoses 

Fig  174  • 


'inih  l!fa«  last  It.  "^bar  nrlery  it  sends  a  small  ipinal  branch  ttavtigh 
the  fOTUnai  bet>  ^^^^  ^^^  sacrum  and  the  last  lumbar  vertehira. 

The  transverse  >.'""  ''"^  offset  divides  mto  brandies  tliat  nmiifj- 
in  the  iljacus  muscla  ^°'^^  running  over  and  some  beneath  it.  At 
the  ifiac  crest  these  br  '^'^^^^  anastomose  with  the  lumbar  and  cir- 
curadei  iliac  artenes  at.  ^  ^"^°  ''^^P  ^'"Ss  communicate  with  the 
obturator  artery,  and  ent«    ^^"^  Mmcniinate  bone. 

The  laUral  tacml  arleria  (^S- 174,  t)  are  two  in  number,  superior 
and  irferior,  but  the  upper  M    *''*  larger;  they  correspond  in  aitua- 

•  DiBKCtiM.  of  ths  intersd  Hke  mU.  '^  (Tiedemasa)      »■  Blxlder.     «.  Tm 
drfereas.     s.  Vesicula  «iaii«l».     ,,  t^  ^"r  end  ot  the  rectum,     c.  LevaWr  . 
ani.      D.  IW,  magnas.     a.  F^p„mm.       '"  "f  ""■ .,  r"'  "^  *,■'" 

«pli«ingi»totl.«con.inoaUia«,  i.  SIMfl*  .  ?^ ';™">  ''^  .Commgn  i  ■«. 
ri.  Brtewal,  u.d  s.  internal  ili«  tnnik  «««*>.  *^  ^  ""  impemouj.  part  aloag 
tb,  bladder.  <.-'Epip»tric,  sod/,  ci3»  .'^■,  *"  "">'"'"'«-■  '■ 
Uteral  aacrsJ.  /.  Middle  hKinotrhiridar.  (.  Ol  -TZ'  ~i 
Obtuiator. 


.  Gluteal. 
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tion  with  the  lumhar  arteries,  and  form  a  chain  of  anastomoses  by  supply 
the  ride  of  the  apertures  in  the  sacrum.    These  arteries  supply  the  SjJJ^ 
P3nrif  ormis  and  coccygeus  muscles,  and  anastomose  with  each  other, 
us  well  as  with  the  middle  sacral.    A  small  spinal  branch  enters 
•each  aperture  in  the  sacrum. 

The  gluteal  artery  (fig.  174,  m)  is  a  short  thick  trunk,  which  Gluteal 
appears  to  be  the  continuation  of  the  posterior  division  of  the  ^'^^^ ' 
internal  iliac.    Its  destination  is  to  the  gluteal  muscles  on  the 
><lorsum  of  the  hip  bone ;  and  it  is  transmitted  from  the  pelvis 
above  the  pyriformis  muscle,  with  its  accompanying  vein,  and  the 
:superior  gluteal  nerve.    In  the  pelvis  the  artery  gives  small  branches  small 
•to  the  contiguous  muscles,  viz.,  iliacus,  pyriformis,  and  obturator,  **^'^*"* 
jond  a  nutritious  artery  to  the  hip  bone. 

B.  The  branches  of  the  anterior  portion  of  the  internal  iliac  arteiy  BrancbM 
ure  the  following :—  pIiS**^"" 

The  vesical  arteries^  superior  and  inferior,  are  distributed  to  the  vesical 
upper  and  lower  parts  of  the  bladder.  arteries ; 

The  upper,  tliree  or  four  in  number,  arise  at  intervals  from  the  upper, 
partly  obhterated  hypogastric  trunk;  the  lowest  of  these  is  some- 
times called  middle  vesical  branch.     Ofkets  are  furnished  from  middle, 
those  branches  to  all  the  body  and  upper  part  of  the  bladder. 

The  lotoer  artery  arises  from  the  internal  iliac  in  common  with  a  and  lower, 
branch  to  the  rectum,  or  with  one  to  the  vagina  in  the  female.    It 
is  distributed  to  the  base  of  the  bladder,  the  vesicula)  seminales, 
and  the  prostate.    A  small  oSset  from  this  artery,  or  from  the 
upper  vesical,  is  furnished  to  the  vas  deferens. 

The  branch  to  the  rectum  (middle  haemorrhoidal)  is  commonly  with  an 
supplied  by  the  inferior  vesical.    It  is  spent  on  the  anterior  and  ^dUim.     ^ 
lower  part  of  the  rectum,  and  on  the  vagina  in  the  female,  and 
anastomoses  with  the  hcemorrhoidal  arteries. 

The  obturator  artery  (fig.  174,  k).  The  branch  is  directed  forwards  Obturator 
below  the  brim  of  the  pelvis  to  the  aperture  in  the  upper  part  of  conms 
the  thyroid  foramen :  passing  through  that  opening  it  ends  in  two  J2i2J 
branches,  which  ramify  on  the  membrane  closing  the  thyroid  fora- 
men, and  lie  beneath  the  muscle  in  that  situation.     In  the  pelvis  ^^'^.^'^ 
the  artery  has  its  companion  nerve  above,  and  vein  below  it ;  and  * 

it  gives  origin  to  the  following  small  branches. 

Iliac  branch :  this  small  ofEset  enters  the  iliac  fossa  to  supply  the  iiSM  i>raneb, 
bone  and  the  iliacus  muscle ;  it  anastomoses  with  the  iUo-lumbar 
artery. 

The  pubic  branch  (fig.  139,/)  ascends  on  the  posterior  aspect  of  pubic 
the  pubes,  and  communicates  with  the  corresponding  branch  of  the 
opposite  side,  and  with  an  ofiEset  from  the  epigastric  artery. 

Sometimes  the  obturator  may  take  origin  from  the  external  iliac 
artery. 

The  sciatic  artery  (fig.  174,  n)  is  the  next  largest  branch  to  the  Sciatic 
gluteal,  and  is  continued  over  the  pyriformis  muscle  and  the  sacral  *"®^ 
plexus  to  the  lower  part  of  the  sacro-sciatic  notch,  where  it  issues  inthepelTia, 
between  the  pyriformis  and  the  coccygeus.    External  to  the  pelvis 
it  divides  into  branches  beneath  the  gluteus  maximus,  and  is  distri-  and  outside 
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Bnndiet  A.  The  tiuee  branches  ariaiig  from  the  poiterior  portion  of|Ae 

ti^^i^  intemnl  iliac  may  be  first  examined. 

lUo-lunibir        "^^  iUo-lumbar  hraneh  (fig.  174,  &)  puses  ontwards  benecUi  the 
'"■■>         psoas  muscle  and  the  obturator  nerve,  but  in  front  of  the  luinb»4 

sacra]  nerve,  and  divides  into  an  ascending  and  a  transverse  brandi 

in  the  iliac  fowa: — 
tieendEng  T!ie   ascending  or  lumbar  branch   which  is  beneath   the   psoas, 

"^  supplies  that  muscle  and  the  quadratus  lumbomm,  and  anastomosei 

Fig.  17*.' 


■with  t'be  last  lu  '"'^'^  artery :  it  aends  a  amall  »pina!  brallch  tTtrongii 
the  foramen  bet>  ^*^^"  '''*'  sacrum  and  the  last  lumbar  vertebra. 

The  tranaverse  •."'  '^''^  offset  divides  into  branches  ttiat  ramify 
ill  the  iliacuB  muscle  '°™^  running  over  sjid  some  beneath  it.  At 
the  iSac  crest  these  bi  '"^'^'^^^  aoastomose  with  the  lumbar  and  cir- 
cuttHei  iliac  arteries ;  to.  "*  ^°^°  <**®P  *'"e*  communicate  with  the 
obturator  artery,  and  entei  "  **■*  innommate  bone. 

The  iaUral  lacral  arlaigi  (-^S-  I'^i  0  are  two  in  number,  superior 
mid  iBferior,  but  the  upper  U    ^^  '"ff^n  they  correspond  in  situa- 

mann).     i.  Bladder,     a.  Vaa 

d  of  thn  i^ctom.      c.  Lerator    . 

».  Iliacua.      Arteria :  a.   Aorta 

sacral  biaDch.     c,  Coiairion  iliac 

imperrioitB  part  along 


. ..  o  of  the  iatcmal  ilW  arU,  "^  '■^'^^ 
dsferBos.  a,  Vesicula  aemiDslu.  f,  L  '"^"^  "^ 
aai.      D,  Psoai  ma^tu.     i 

splitting  ialo  the  common  ilL_ 

''.  Sxtenial,  sad  y,  intema]  iliac  (rank  nMim. 


ipigoMric,  asd  /,  ciMStttfaik 


llio  lumbar. 


the  bladder      ..    ^^,B=»«.ii,   ua   .,  cusDiBfPn     . . .  ,      „    nt,„=.i 

Lateral  «cral.     t  Middle  h^morrEiidrf,     t.  Ol  ^^^'^i"     "'■'^''"«''- 
SaMin.     0.  Pudic.     Nti-Kt:  1,  a,  3,.  *■    Faw  h  'S"'"  ""^  " 
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tion  with  the  Inmbar  arteries,  and  form  a  chain  of  anastomoses  by  snpw 
the  side  of  the  apertures  in  the  sacrum.    These  arteries  supply  the  JJ^^ 
P3nrif  ormis  and  coccygeus  muscles,  and  anastomose  with  each  other, 
AS  well 'as  with  the  middle  sacral.    A  small  spinal  branch  enters 
«ach  aperture  in  the  sacrum. 

The  gluteal  artery  (fig.  174,  m)  is  a  short  thick  trunk,  which  Gluteal 
appears  to  be  the  continuation  of  the  posterior  division  of  the  *'*®'^  • 
internal  iliac.    Its  destination  is  to  the  gluteal  muscles  on  the 
•dorsum  of  the  hip  bone ;  and  it  is  transmitted  from  the  pelvis    ' 
above  the  pyriformis  muscle,  with  its  accompanying  vein,  and  the 
superior  gluteal  nerve.    In  the  pelvis  the  artery  gives  small  branches  small 
•to  the  contiguous  muscles,  viz.,  iliacus,  pyriformis,  and  obturator,  ****®*''- 
«ind  a  nutritious  artery  to  the  hip  bone. 

B.  The  branches  of  the  anterior  portion  of  the  internal  iliac  artery  BmifliMt 
^e  the  following :—  ^**^"' 

Tlie  vesical  arteries^  superior  and  inferior,  are  distributed  to  the  vesical 
upper  and  lower  parts  of  the  bladder.  arteries ; 

The  upper,  three  or  four  in  number,  arise  at  intervals  from  the  upper, 
partly  obliterated  hypogastric  trunk;  the  lowest  of  these  is  some- 
times called  middle  vesical  branch.     Ofkets  are  furnished  from  middle, 
those  branches  to  all  the  body  and  upper  part  of  the  bladder. 

The  lower  artery  arises  from  the  internal  iliac  in  common  with  a  and  lower, 
branch  to  the  rectum,  or  with  one  to  the  vagina  in  the  female.    It 
is  distributed  to  the  base  of  the  bladder,  the  vesicula)  seminales, 
and  the  prostate.    A  small  ofi&set  from  this  artery,  or  from  the 
upper  vesical,  is  furnished  to  the  vas  deferens. 

The  branch  to  the  rectum  (middle  hsemorrhoidal)  is  commonly  with  an 
supplied  by  the  inferior  vesical.    It  is  spent  on  the  anterior  and  ^^ctum.     ^ 
lower  part  of  the  rectum,  and  on  the  vagina  in  the  female,  and 
anastomoses  with  the  haemorrhoidal  arteries. 

The  obturator  artery  (fig.  174,  h).  The  branch  is  directed  forwards  Obturator 
below  the  brim  of  the  pelvis  to  the  aperture  in  the  upper  part  of  conms 
the  thyroid  foramen :  passing  through  that  opening  it  ends  in  two  ***rjf* 
branches,  which  ramify  on  the  membrane  closing  the  thyroid  fora-  ^ 
men,  and  lie  beneath  the  muscle  in  that  situation.     In  the  pelvis  ^^'^^  ^^ 
the  artery  has  its  companion  nerve  above,  and  vein  below  it ;  and  ^  ^    ' 
it  gives  origin  to  the  following  small  braiiches. 

Iliac  branch :  this  small  ofEset  enters  the  iliac  fossa  to  supply  the  USm  i>ranch, 
bone  and  the  iliacus  muscle ;  it  anastomoses  with  the  ilio-lumbar 
artery. 

The^uWc  branch  (fig.  139,/)  ascends  on  the  posterior  aspect  of  puWc 
the  pubes,  and  communicates  with  the  corresponding  branch  of  the    ^^ 
opposite  side,  and  with  an  offset  from  the  epigastric  arteiy. 

Sometimes  the  obturator  may  take  origin  from  the  external  iliac 
artery. 

The  sciatic  artery  (fig.  174,  n)  is  the  next  largest  branch  to  the  Sciatic 

gluteal,  and  is  continued  over  tlie  pyriformis  muscle  and  the  sacral       ^ 

plexus  to  the  lower  part  of  the  sacro-sciatic  notch,  where  it  issues  inthepelvia, 

between  the  pyriformis  and  the  coccygeus.     External  to  the  pelvis 

it  divides  into  branches  beneath  the  gluteus  maximus,  and  is  distri-  ^nd  outside 

o  o  2  it 


564 


DISSECTION   OP   THE  PELVIS. 


Pndiearieiy 
in  tlie  pel- 
vis: 


sometBall 

oflGsete. 

An  acces- 
sory padic 
liranch. 


Branches  in 
thefenuUe. 

Uterine 
artery 

supplies 
uteru8 : 


ofliietsto 
Tsgina, 

Joins 
ovarian. 

Tafdnal 
artery. 


Branches  of 
the  aorta. 


Ovarian 

artery: 

oflkets. 


Superior 

hK>morrhoi- 

dal 


ends  in 
loops. 


buted  to  the  buttock :  in  the  pelvis  it  supplies  the  pjrifomiis  and 
coccygeus  muscles. 

The  jpudic  artery  (fig.  174,  o)  supplies  the  perinadum  and  the  geni- 
tal organs,  and  has  nearly  the  same  connections  in  the  pelvis  as  the 
sciatic,  from  which  it  often  springs.  It  accompanies  the  sciatic^ 
though  external  to  it,  and  leaves  tlie  pelvis  between  the  pyiiformis 
and  coccygeus.  At  the  back  of  the  pelvis  it  winds  over  the  ischial 
spine  of  ^e  hip  bone,  and  enters  the  perinaeal  space  (p.  422).  The 
artery  gives  some  unimportant  ofbets  in  the  pelvis,  and  frequently 
the  middle  hsemorrhoidal  branch  arises  from  it. 

Accessory  pudic  (Quain).  The  pudic  artery  is  sometimes  smaller 
than  usual,  and  fails  to  supply  some  of  its  ordinary  perinaeal  branches, 
especially  the  terminal  for  the  penis.  In  those  cases  the  deficient 
branches  are  derived  from  an  accessoiy  arteiy,  which  takes  origin 
from  the  internal  iliac  (mostly  from  the  trunk  of  the  pudic),  and 
courses  forwards  on  the  side  of  the  bladder  and  the  prostate  gland, 
to  perforate  the  triangular  perinseal  h'gament.  It  furnishes  branches 
to  the  penis  to  supply  the  place  of  those  that  are  wanting. 

G.  The  branches  of  the  internal  iliac  artery  which  are  peculiar  to 
the  female  are  two,  the  uterine  and  vaginal. 

The  uterine  artery  (fig.  173,  d)  passes  inwards  between  the  layeni 
of  the  broad  ligament  to  the  neck  of  the  uterus,  where  the  vessel 
changes  its  direction,  and  ascends  to  the  fundus.  Numerous  branches 
enter  the  substance  of  the  uterus,  and  ramifying  in  it,  are  remark- 
able for  their  tortuous  condition. 

At  the  neck  of  the  uterus  some  small  twigs  are  supplied  to  the 
vagina  and  the  bladder ;  and  opposite  the  ovary  a  branch  bends 
outwards  to  anastomose  with  the  ovarian  artery  (spermatic)  of  the 
aorta. 

The  vaginal  artery  (fig.  173,  e)  seldom  arises  separately  from  the 
internal  iliac.  Combined  with  the  preceding,  or  with  the  branch  to 
the  rectum,  this  artery  extends  along  the  vagina,  and  ramifies  in  its 
wall  as  low  as  the  outer  orifice. 

Other  arteries  in  the  pelvis.  The  remaining  arteries  in  the  pelvis, 
which  are  not  derived  from  the  internal  iliac,  are  the  ovarian, 
superior  haemorrhoidal,  and  middle  sacral. 

The  ovarian  artery  (p.  634),  after  passing  the  brim  of  the  pelvis, 
becomes  tortuous,  and  enters  the  broad  hgament  to  be  distributed 
to  the  ovary  :  it  supplies  an  offset  to  the  Fallopian  tube,  and  another 
to  the  round  ligament ;  and  a  large  branch  anastomoses  internally 
with  the  uterine  artery. 

The  superior  hasmorrhoidal  artery,  the  continuation  behind  the 
rectum  of  the  inferior  mesenteric  (p.  480),  divides  into  two  branches 
near  the  middle  of  tlie  sacrum.  From  the  point  of  division  the 
branches  are  continued  along  the  rectum,  one  on  each  side,  and 
each  ends  finally  in  about  three  branches,  which  pierce  the  muscular 
layer  of  the  gut  three  inches  from  the  anus  ;  they  terminate  oppo- 
site the  inner  sphincter  in  anastomotic  loops  beneath  the  mucous 
membrane,  and  anastomose  with  the  middle  and  inferior  hamorrhoi- 
dal  arteries. 
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The  middle  sacral  artery  of  the  aorta  (p.  633),  (fig.  174,  b)  de-  Middle 
acends  along  the  middle  of  the  last  lumbar  vertebra,  the  sacrum,  JJI^'haa 
and  the  coccyx.    The  artery  gives  small  branches  laterally,  oppo-  utonl 
site  each  piece  of  the  sacrum,  to  anastomose  with  the  lateral  sacral  <>*«*"• 
arteries,  and  to  supply  the  nerves,  and  the  bones  with  the  perio- 
steum.    Sometimes  a  small  branch  is  furnished  by  it  to  the  lower 
end  of  the  rectum,  to  take  tlie  place  of  the  middle  hasmorrhoidal 
artery. 

The  INTERNAL  ILIAC  VEIN  rcccives  the  blood  from  the  wall  of  the  internal 
pelvis,  and  the  pelvic  viscera,  by  branches  corresponding  for  the  SoStSttto 
most  part  with  those  of  the  arteries.    The  vein  is  a  short  thick  »*»  arteary : 
trunk,  which  is  situate  at  first  on  the  inner  side  of  the  internal 
iliac  artery ;  but  as  it  ascends  to  join  the  external  iliac,  it  passes 
behind,  and  to  the  outer  aspect  of  its  companion  artery  on  the  right 
side. 

Branches,  Most  of  the  branches  entering  the  trunk  of  the  internal  its  branches 
iliac  vein,  have  the  same  anatomy  as  the  arteries  ;  but  the  follow-  peculiar  aro 
ing  visceral  branches, — ^the   pudic  and   dorsal  of  the  penis,  the 
vesical  and   haemorrhoidal,  the  uterine  and  vaginal,  have   some 
pecuUarities. 

The  pudic  vein  receives  roots  corresponding  with  the  branches  of  P^^c  vein, 
the  pudic  artery  in  the  perinaeum,  but  not  those  corresponding  with 
the  offsets  of  the  artery  on  the  dorsum  of  the  penis. 

The  dorsal  vein  of  the  penis  receives  veins  from  the  corpora  dorsal  vein 
cavernosa  and  corpus  spongiosum  of  the  penis,  and  piercing  the  ^  P**""* 
triangular  ligament  of  the  iu*ethra,  divides  into  two,  a  right  and  a 
left  branch,  which  enter  a  plexus  around  the  prostate. 

The  superior  hamorrhoidal  vein  commences  in  a  large  plexus  ^^J" 
(liasmorrhoidal)  around  the  lower  end  of  the  rectum  beneath  the 
mucous  membrane  (p.  583). 

The  vesical  veins  begin  in  a  plexus  about  the  lower  part  of  the  ▼«»lcal, 
bladder,  and  anastomose  with  the  prostatic  and  hsemorrhoidal  veins. 

The  uterine  veins  are  numerous,  and  form  a  plexus  in  and  by  the  uterine,  and 
side  of  the  uterus :  this  plexus  inosculates  above  with  the  ovarian 
plexus,  and  below  with  one  on  the  vagina. 

The  vaginal  veins  surrotmd   their  tube  with  a  large  vascular  vaginal 
plexus.  ^®    * 

Parietal  veins  of  the  pelvis.  Three  veins  of  the  wall  of  the  pelvis,  Pftrietal 
viz.,  ilio-lumbar,  lateral  sacral,  and  middle  sacral,  open  into  the  ^ 
common  iliac  vein. 

Dissection  (fig.  175).  To  dissect  the  nerves  of  the  pelvis,  on  the  ^?^*^*"' 
right  side,  it  will  be  necessary  to  detach  the  triangular  hgament  of  the  pelvis, 
with  the  urethra  from  the  arch  of  the  pubes ;  and  to  cut  through, 
on  the  right  side,  the  recto-vesical  fascia  and  the  levator  ani,  together 
Mrith  the  visceral  arteries,  in  order  that  the  viscera  may  be  drawn 
somewhat  from  the  side  of  the  pelvis.  If  the  bladder  is  distended 
let  the  air  escape  from  it. 

By  means  of  the  foregoing  dissection  the  sacral  nerves  may  be  ^JSJ/^^ 
found  as  they  issue  from  the  sacral  foramina.   The  dissector  should 
follow  the  first  four  into  the  sacral  plexus,  and  some  branches  from 
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the  fourth  to  the  Tiscera.  The  last  sacral  and  the  coccygeal  nerve 
are  of  small  size,  KfA  will  he  detected  coming  through  the  coccy- 
geu8  muscle,  close  to  the  coccyx ;  these  are  to  he  dissected  with 
care  ;  and  the  student  will  succeed  best  by  tracing  the  connecting 
filaments  which  pass  from  one  to  another,  beginning  above  with 
the  ofEset  from  the  fourth  nerve. 

Opposite  the  lower  part  of  the  rectum,  bladder,  and  vagina  is 
a  large  plexus  of  the  sympathetic  (pelvic  plexus,)  which  sends 
branches  to  the  viscera  along  the  arteries.  This  plexus  is  generally 
destroyed  in  the  previous  dissections ;  but  if  any  of  it  remains  the 
student  may  trace  the  ofbets  distributed  from  it,  and  its  oommuni- 
eating  branches  with  the  spinal  nerves. 

Sacral  Spinal  Nerves  (fig.  175).  The  anterior  primary  branches 
of  the,  sacral  nerves  are  five  in  number,  and  decrease  suddenly  in 
size  from  above  downwards.  Issuing  by  the  apertures  in  the  front 
of  the  sacrum  (the  fifth  nerve  excepted)  they  receive  short  filaments 
of  communication  from  the  gangliated  cord  of  the  sympathetic. 
The  first  three  nerves  and  part  of  the  fourth  enter  the  sacral  plexus^ 
but  the  fifth  ends  on  the  back  of  the  coccyx. 

The  coccygeal  nerve,  and  the  peculiarities  of  the  fourth  and  fifth 
sacral,  will  be  noticed  before  the  plexus  is  described. 

The  fourth  nerve  (4  S)  divides  into  two  parts  :— one  communi- 
cates with  tlie  sacral  plexus  ;  the  other  joins  the  fifth  nerve  and 
distributes  the  following  branches  to  the  viscera  and  the  surrounding 
muscles : — 

The  visceral  branches  (3)  supply  the  bladder  and  the  vagina,  and 
communicate  with  the  sympathetic  nerve  to  form  the  pelvic  plexus. 
Sometimes  these  branches  come  from  the  third  sacral  nerve. 

The  muscular  branches  are  three  in  number.  One  (2)  rather  long 
branch  enters  the  levator  ani  on  the  visceral  aspect ;  another  (4) 
supplies  the  coccygeus  ;  and  the  third  (5)  reaches  the  perina^um  by 
piercing  the  levator  ani  muscle  (p.  423). 

The  Jifth  nerve  (5  S)  comes  forwards  between  the  sacrum  and 
coccjTc,  and  receives  the  communicating  branch  from  the  fourth 
nerve ;  it  is  then  directed  downwards  in  front  of  the  coccygeus, 
where  it  is  joined  by  the  coccygeal  nerve,  and  perforates  that 
muscle,  the  sacro-sciatic  ligament,  and  the  gluteus  maximus,  to  end 
on  the  posterior  surface  of  the  coccyx. 

The  coccygeal  nerve  (1  c)  after  issuing  by  the  lower  aperture  of 
the  spinal  canal,  appears  through  the  coccygeus  muscle,  and  joins 
the  fifth  sacral  nerve  as  above  stated. 

Sacral  Plexus  (fig.  176).  This  plexus  is  formed  by  the  lumbo- 
sacral cord,  the  first  three  sacral  nerves,  and  part  of  tlie  fourth 
sacral.  It  is  situate  on  the  pyriformis  muscle,  beneath  the  sciatic 
and  pudic  branches  of  the  internal  iliac  artery  ;  and  the  nerves 
entering  it  converge  towards  the  large  sacro-sciatic  notch,  to  unite 
in  a  flat  band.  From  that  spot  the  plexus  becomes  gradually 
smaller  towards  the  outer  end  ;  and,  leaving  the  pelvis  below  the 
pjrriformis,  terminates  in  branches  for  the  limb  at  the  lower  border 
of  that  muscle. 
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Branchei.  Most  of  the  branches  uim  outside  the  pelvu,  and  are  BrnMhu  to 
diatributed  to  the  back  o£  the  lower  limb ;  for,  only  two  internal  SS£um, 
pelvic  mueclea  (pyrifomuB  and  obturator  inferauB)  receiro  nerrea  P»W"i 

The  neree  of  the  oblurcUor  inUnau  epringa  from  the  part  of  tba  on«  to  ob. 
pieins  formed  by  the  union  of  the  lumbo-sacral  with  the  first  sacral  ''"'"• 
nerve ;  it  leaves  the  pelvia  with  the  pudic  artery,  and  winding  over 
the  ischial  spine  of  the  hip 

bone  and  through  the  amsU  yig_  yj^_* 

SBcro-eciatic  notch,  enters 
tiiu  jnUBcIe  on  the  perineal 
surface.  _ 

The  ntna  of  the  pyri-  " '/g.   I^^SM^  Jr".!?'^- 

formu  are  commonly  two 
m  number  and  arise  from 
Bcp-kratepartsof  the  plexus 
they  enter  the  muscle  at 
Its  visceral  nspecf 

Tlie  pvdic  Tierre  like  tlio 
artery  of  the  same  nsme, 
supplies  the  parts  in  the 
permieuni  and  the  gemtal 
organs  The  nerve  ansea 
in  the  lower  part  of  the 
I.le\ua  and  courses  over 
the  smoil  sacro  sciatic  liga 
mcnt  to  accompany  its 
arttry  tlirough  the  email 
aacro  sciatic  notch 

The  remainmg  branches 
of  the  plciue,  viz,,  the  small 
and  great  sciatic  nerves, 
and  muscular  offsets  to  the 
gluteus,  gemelli,  and  quadratus  femoris,  are  described  with  the 
lower  limb.     (Dissection  of  the  Buttock.) 

DUseclion.  Ttie  gangliated  cord  of  the  sympathetic  that  lies  in  Trueimt 
front  of  the   sacrum  may  be  eiambed  now  :  its  several  ganglia  S^yJ]"'*' 
(tliree  or  four),  and  tlieir  branches,  will  come   into  view  on  the 
removal  of  the  areolar  tisane. 

Sympathetic  Nebvs.  In  the  pelvis  the  sympathetic  nerve  conssta  SrnipaUwtia 
of  a  gnnglinted  cord,  and  of  a  plexus  on  each  side.  Inthep^lrti. 

The  Qanoluted  Cord  (fig.  175)  lies  on  the  front  of  the  sacmm  TiKgu- 
and  internal  to  t)ie  scries  of  apertures  in  that  bone.    Inferiorly  it  k"**** 

*  DiBBCCtion  af  the  'sacral  nerves  and  plexos  (altaitd  from  Hanle),  a. 
Urinarr  bladder,  b.  Rectum,  c.  Levator  snL  i^  Ooccygeos.  tierva :  i  I 
and  5  I,  the  hurt  two  lambsr  nerves,  which  form  b;  their  nnioD  the  lomhO' 
■Ui&l  cord.  1  iS  to  5  5,  the  five  sacral  nerrw,  forming  the  escrsl  plenu. 
1  c.  Coccygeal  nerve.  1.  Upper  gluteal  nerve.  2.  Branch  of  levator  sni. 
3.  Branch  to  the  bladder,  i.  Brancli  of  sphincter  aai.  G.  Brunch  of 
Gocejgeu.     0.  Common  branch  at  i  S,i  S,  and  1  (,  for  the  back  (A  the 
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converges  to  its  fellow,  and  is  united  with  it  by  a  loop  in  front  of 
the  coccyx,  on  which  is  situate  a  single  median  ganglion  (gai^. 
impar),  £ach  cord  is  marked  by  ganglia  at  intervals,  the  number 
varying  from  three  to  five  :  from  them  branches  of  communicatian 
pass  outwards  to  the  spinal  nerves,  and  some  filaments  are  directed 
inwards  in  front  of  the  sacrum. 

•  The  connecting  branches  are  two  to  each  ganglion,  gray  and  white, 
and  are  very  short :  the  gray  cord  unites  the  ganglion  wiHi  the  spmal 
nerve,  but  the  wliite  one  is  continued  over  the  ganglion  to  the 
visceral  plexus  (Beck). 

The  internal  branches  are  small,  and  communicate  around  the 
middle  sacral  artery  with  the  branches  of  the  opposite  side.  From 
the  first,  or  first  two  ganglia,  some  filaments  are  furnished  to  the 
hypogastric  plexus ;  and  from  the  terminal  connecting  branches, 
and  from  the  ganglion  in  front  of  the  coccyx,  ofbets  descend  over 
that  bone. 

The  PELVIC  PLEXUSES  (lateral  inferior  hypogastric)  are  two  in 
number,  right  and  left,  and  are  continuous  with  the  lateral  pro- 
longations of  the  hypogastric  plexus  (p.  481).  Each  is  situate  by 
the  side  of  the  bladder  and  rectum  in  the  male,  and  by  the  side  of 
the  uterus  and  vagina  in  the  female,  and  is  united  with  ofbets  of 
the  third  and  fourth  sacral  nerves.  Numerous  ganglia  are  found  in 
the  plexus,  especially  at  the  points  of  union  of  the  spinal  and 
sympathetic  nerves. 

Offsets.  From  each  plexus  offsets  are  furnished  along  the  branches 
of  the  internal  iliac  artery  to  the  viscera  of  the  pelvis,  and  the  genital 
organs ;  these  f onn  secondary  plexuses,  and  have  tlie  same  name  as 
the  vessels  on  which  they  are  placed. 

The  inferior  hmmorrhoidal  plexus  is  an  offset  from  the  back  of 
the  plexus  to  the  rectum,  and  joins  the  sympatlietic  on  the  superior 
hsemorrhoidal  artery. 

The  vesical  plexus  contains  large  offsets,  with  many  white  fibred 
or  spinal  nerves,  and  passes  forwards  to  the  side  and  lower  part  of 
the  bladder.  It  gives  one  plexus  to  the  vesicula  seminalis,  and 
another  to  the  vas  deferens. 

The  prostatic  plexus  leaves  the  lower  part  of  the  pelvic  plexus, 
and  is  distributed  to  the  substance  of  the  prostate.  At  the  front  of 
the  prostate  an  offset  (cavernous)  is  continued  onwards  to  tlie 
dorsum  of  the  penis,  to  supply  the  cavernous  structure.  On  the 
penis  the  cavernous  nerves  join  the  pudic  nerve. 

In  the  female  there  are  the  following  additional  plexuses  for  the 
supply  of  the  viscera  peculiar  to  that  sex  : — 

Ovarian  plexus.  The  chief  nerves  to  tlie  ovary  are  derived  from 
the  renal  and  aortic  plexuses,  and  accompany  the  arteiy  of  that 
body  ;  but  the  uterine  nerves  supply  some  filaments  to  it 

Vaginal  plexus.  The  nerves  of  the  vagina  are  large,  and  are  not 
plexiform,  but  consist  in  greater  part  of  spinal  nerve  fibres  ;  they 
end  in  the  lower  part  of  the  tube. 

The  uterine  nerves  are  furnished  to  the  uterus  without  direct 
admixture  with  the  spinal  nerves :  they  ascend  along  the  side  of  the 
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uterus,  and  are,  for  the  most  part,  long  slender  filaments  without 
ganglia  or  communications.  The  Fallopian  tube  receives  its  branches  no  ganglia^ 
from  the  uterine  ner>'e8. 

Some  few  nerves  surrounding  the  arteries  of  the  uterus  an  t>lexi-  except  on 

A  J  1.      .  vessels.  I 

form  and  gangliomc.  ■ 

The  lymphatic  glands  of  the  pelvis  form  one  chain  in  front  of  ^"^nofpel- 

the  sacrum,  and  another  along  the  internal  iliac  artery ;  their  efferent    ^  *^    * 

ducts  join  the  lumbar  glands.    Into  these  glands  the  deep  lym-  lymphatiGa 

phadcs  of  the  penis,  those  of  tlie  genital  organs  in  the  female,  and  ?a^°^ 

the  lymphatics  of  the  viscera  and  wall  of  the  pelvis  are  collected. 


Section  V. 

ANATOMY  OF    THE    VISCERA    OF    THE   MALE    PELVIS. 

Directions.  Tlie  bladder  and  the  parts  at  its  base,  viz.,  the  vesicula) 
seminales,  and  the  prostate  gland,  are  to  be  taken  first  for  exami- 
nation. 

Dissection.   To  study  the  form  and  structure  of  the  viscera,  it  Takeontthtt 
will  be  necessary  to  remove  them  from  the  pelvis.    For  this  purpose  ^^"®*'*- 
the  student  should  carry  the  scalpel  around  the  pelvic  outlet,  close 
to  the  osseous  boundary,  so  as  to  detach  the  cms  of  the  penis  from  Separate 
the  bone,  and  the  end  of  the  rectum  from  the  parts  around.    When  "<^*°°*» 
the  viscera  arc  removed,  the  rectum  is  to  be  separated  from  the 
other  organs  ;    but  the  bladder,  the  penis,  and  the  urethra  are  to 
remain  united. 

After  the  bladder  has  been  distended  with  air,  the  areolar  tissue  clean  the 
is  to  be  removed  from  the  muscular  fibres.    The  prostate  gland  '^* 

and  the  vesiculsB  seminales  are  to  be  then  cleaned ;  and  the  duct  of 
the  latter,  with  the  vas  deferens,  is  to  be  followed  to  the  gland. 

If  any  of  the  integument  has  been  left  on  the  penis  and  the  and  penis, 
urethra  it  is  to  be  taken  away. 

THE  PROSTATE   GLAND   AND  SEMINAL  VESICLES. 

Prostate  gland  (fig.  176).  This  is  a  firm  muscular  body,  with  Prostate 
glands  in  it  secreting  a  special  fluid,  which  surrounds  the  neck  of  ^*^\i 
the  bladder  and  the  beginning  of  the  urethra.   Its  connections  with  situation, 
parts  around  have  been  enumerated  (p.  553). 

The  prostate  is  conical  in  form  like  a  chestnut,  with  the  base  or  Form, 
larger  end  directed  backwards.    Its  dimensions  in  different  direc-  dimensions, 
tions  are  the  following  : — Transversely  at  the  base  it  measures 
about  an  inch  and  a  half ;  from  apex  to  base  an  inch  and  a  quarter ; 
and  in  depth  about  three  quarters  of  an  inch  or  an  inch :  so  that 
an  incision  directed  obliquely  outwards  and  backwards  laterally, 
from  the  apex  to  the  base,  will  be  the  longest  that  can  be  practised 
in  the  half  of  this  body.    Its  weight  is  about  an  ounce,  but  in  this  and  weight, 
respect  it  varies  greatly. 
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DISSECTION  OP   7^  PBLVIS, 

The  upper  surface  of  the  prostate  is  narr J"^  •ndroundei  Tlie 
under  surface,  which  is  larger  and  flatter,  is  m.^*®^  ^y  *  meOltn 
hollow  which  indicates  the  division  into  lateral  lobes^ 

The  posterior  part,  or  the  base,  is  thick,  and  in  its  v**'®'**'®  "  * 
notch  which  receives  the  common  seminal  ducts.  The  fore  y^^  ^^ 
apex  is  pierced  by  the  urethra. 

Three  lobes  are  described  in  the  prostate,  viz.,  a  middle  and  twd 
lateral,  though  there  is  no  fissure  in  the  firm  mass.  The  lateral 
parts  or  lobes  (fig.  176,  5,  c)  are  similar  on  both  sides,  and  are 
separated  only  by  the  hollow  on  the  under  surface  ;  they  form  the 
chief  part  of  the  prostate,  and  are  prolonged  back,  on  each  side, 
beyond  the  notch  in  the  base.  The  middle  lobe  (d)  will  be  brought 
into  view  by  detaching  the  vesiculce  seminales  and  the  vasa  def  erentia 
from  the  bladder ;  it  is  the  piece  of  the  gland  between  the  neck  of 
the  bladder  and  the  seminal  ducts,  which  extends  across  between 
the  lateral  lobes.  Oftentimes  the  middle  lobe  is  enlarged  in  old 
people,  and  projects  upwards  into  the  bladder,  so  as  to  interfere 
with  the  flow  of  the  urine  from  that  viscus,  or  tlie  passage  of  a 
catheter  into  it. 

The  urethra  and  the  two  common  seminal  ducts  are  contained  in 
the  substance  of  the  prostate  (fig.  178).  Tlie  former  is  transmitted 
through  the  gland  from  base  to  apex ;  and  the  latter  perforate  it 
obliquely  to  terminate  in  the  urethral  canal. 

Structure.  On  a  section  the  gland  appears  reddish  gray  in  colour, 
is  very  firm  to  the  feel,  and  is  scarcely  lacerable.  It  is  made  up 
of  a  mass  of  unstriated  muscular  and  fibrous  tissues,  witli  inter- 
spersed glandular  structure ;  and  the  whole  is  enveloped  by  a  fibrous 
coat. 

Fibrous  covering.  Tliis  fonns  a  thin  investment  for  the  gland,  and 
sends  ofiEsets  into  the  interior.  It  is  quite  distinct  from  the  denser 
sheath  derived  from  the  pelvic  fascia,  and  is  separated  from  that 
sheath  by  a  plexus  of  veins. 

Muscular  tissue.  The  firm  part  of  the  gland  consists  of  involuntary 
muscular  fibres,  intennixed  with  elastic  and  fibrous  tissues.  The 
muscular  fibres  are  arranged  circularly  around  the  tube  of  the 
urethra :  they  are  continuous  behind  with  the  annular  fibres  of  the 
bladder,  and  in  front  with  a  thin  layer  of  circular  fibres  aroimd  tlie 
membranous  part  of  the  urethra. 

At  the  lower  and  outer  parts  the  texture  is  looser  and  more  spongy, 
especially  where  the  glands  are  situate,  and  the  larger  vessels  enter 
(Roy.  Med.  Chir.  Trans.,  1856).  This  arrangement  will  be  better 
seen  when  the  m-ethra  has  been  opened. 

Glandular  structure.  Small  branched  glands  project  from  the  tube 
of  the  urethra  amongst  the  muscular  fibres  ;  tliey  form  but  a  small 
part  of  the  prostate,  and  are  most  numerous  in  the  middle  lobe. 
The  final  radicles  of  the  ducts  are  surrounded  by  small  sessile  vesi- 
cles :  on  the  exterior  of  the  vesicles  and  ducts  the  bloodvessels 
nunify.  Lining  the  interior  of  the  tubes  is  an  epithelium  of  the 
columnar  kind.  The  ducts  of  the  glands  vary  in  number  from  twelve 
to  twenty,  and  open  into  the  prostatic  part  of  the  urethra  (p.  577). 
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BloodvtueU.  The  arlerit»  are  ratber  amall,  and  are  famished  b;  a 
the  inferior  veeical  and  middle  hEemorrhoidal  (p.  563).    The  vatu 
form  a  plexus  around  the  glaod,  which  coinmunicatcB  in  front  with  v 
the  doTBal  vein  of  the  penis,  and  behind  with 
the  base  of  the  bladder.    In  old  men 
cation  gives  rise  to  considerable  hemorrhage  in  the  operation  of 
lithotomy. 

The  nerva  are  supplied  by  the  hypogastric  plexus.  The  lympAatfei 
of  this  body  and  of  the  vesiculte  Beminalea  are  received  into  the 
glands  placed  along  the  internal  iliac  artery. 

Vesicui^  Sbmihalbs  (fig.  176,  e).  These  vesicles  are  two  mem- 
branooB  eace,  which  secrete  a  fluid  to  mis  witli  the  semen.    They 

Pig.  176.' 


are  placed  on  the  under  part  of  the  bladder  behind  the  prostate,  iii 
and  diverge  from  one  another  so  as  to  limit  laterally  a  triangular  «i 
space  in  that    situation  :    their  form    and   connections  have  been 
already  described  (p.  554).    Though  sacculated  and  bulged  behind,  u 
the  vesicula  becomes  straigiit  and  narrowed  in  front  (duct  i/)  ;  and 
at  the  base  of  the  prostate  it  blends  with  the  vas  deferens  to  form 
the  common  seminal  or  ejaculntory  duct  (g). 

The  vesicula  seminalis  consists,  like  the   epididymis,  of   a  tabs  Fi 
bent  into  a  zigzag  form,  bo  as  to  produce  lateral  sacs  or  pouches,  " 

*  Tisw  of  the  under  part  of  the  bladder  with  tha  Tenculffi  nmtnal«a  and 
nn  dcicrentia  (lUghtlj  altered  from  HsUer).  a.  Bladder,  b  and  e,  rifbt 
sod  laft  latersl  lobes  of  the  pn»tat«.  d.  Middle  lobe.  t.  Tesicola  nnuiiBlis, 
ths  right  one  naTSTelled.  /.  Vai  dafereos.  ff.  Common  seminal  duct,  formed 
bj  (he  nnioD  of  tha  tm  deferens  with  the  dnct  of  the  reiicula.     h.  Dreter. 
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whose  bends  are  bound  together  by  fibrous  tissue  ;  this  cell  strnc- 
turc  will  be  shown  by  means  of  a  out  into  it.  When  the  bends  of 
the  vesicle  are  undone,  its  formative  tube,  which  is  about  the  sise 
of  a  quill,  measures  from  four  to  six  inches,  and  ends  posteriorly 
in  a  closed  extremity :  connected  with  the  tube  at  intervals,  are 
lateral  csecal  appendages  (fig,  176). 

StrucUtre,  The  wall  of  tlie  seminal  vesicle  has  the  same  number  of 
layers  as  the  vas  deferens  (p.  527)  ;  but  the  muscular  coat  is  thimier. 

WiUiin  the  casing  of  the  recto-vesical  fascia,  the  vesiculss  and 
vasa  defercntia  are  covered  by  a  layer  of  transverse  and  longitudi- 
nal plain  muscular  fibres.  The  transverse  are  the  more  superficial 
(the  base  of  the  bladder  being  upwards),  are  strongest  near  the 
prostate,  and  act  most  on  the  vasa  deferentia.  The  longitudinal 
fibres,  placed  chiefly  on  the  sides  of  the  vesicular,  are  continued 
forwards  with  the  common  seminal  ducts  to  the  urethra.  (Med. 
Chir.  Trans.  185G.) 

Tlie  miLcous  membrane  is  thrown  into  ridges  by  the  bending  of 
tlie  tube,  and  presents  an  areolar  or  honeycomb  appearance  ;  it  is 
provided  with  tubular  glands,  as  in  the  vas  deferens,  and  is  covered 
by  a  flattened  epitheUum. 

End  of  vas  deferens  (fig.  176).  Opposite  the  vesicula  the  vas 
deferens  is  increased  in  capacity,  and  is  rather  sacculated  like  the 
contiguous  vesicle :  but  before  it  joins  the  tube  of  that  body  to 
form  the  common  seminal  duct,  it  diminishes  in  size,  and  becomes 
straight.  In  tlie  mucous  lining  are  numerous  tubular  glands  like 
those  of  the  intestine  (Ilenle)  ;  and  the  epithelium  is  colunmar  as 
in  the  rest  of  the  tube. 

Common  seminal  ducts  (fig.  178,/).  Tliese  tubes  (right  and  left) 
are  formed  by  the  junction  of  the  narrowed  part  or  duct  of  the 
vesicula  seminal  is  with  the  vas  deferens  of  the  same  side.  They 
be^  opposite  the  base  of  the  prostate,  and  are  directed  upwards 
and  fon^'ards  through  an  aperture  in  the  circular  prostatic  fibres, 
and  along  the  sides  of  a  hollow  (vesicula  prostatica),  to  open  into 
the  urethral  tube.  Their  length  is  rather  less  than  an  inch,  and  their 
course  is  convergent  to  their  termination  close  to  each  other  in  the 
floor  of  the  urethra  (p.  576). 

Structure,  The  wall  of  the  common  duct  is  thinner  than  that  of 
the  vesicula  seminalis ;  but  it  possesses  similar  coats.  It  is  sur- 
rounded by  longitudinal  involuntary  muscular  fibres,  which  blend 
in  the  urethra  with  the  submucous  stratum.  It  possesses  the  same 
glands  and  epithelium  as  the  dilated  part  of  the  vas  deferens  ;  but 
at  the  end  of  the  tube  the  mucous  membrane  wants  glands  and  is 
smooth  (Henle), 


THE  BLADDER. 


Bladder  out 
of  the  body. 


Fonn. 


After  the  bladder  has  been  separated  from  the  surrounding  parts, 
its  form  and  the  extent  of  its  different  regions  can  be  more  con- 
veniently studied. 

Whilst  the  bladder  is  in  the  body,  it  is  conical  in  shape,  and  rather 
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flattened  from  before  backvarde ;  but  out  of  the  body  it  is  more 
circular  than  when  in  its  natural  poaitjon,  and  it  loaea  that  arched 
form  by  which  it  adapts  itself  in  distension  to  the  curve  of  the 
pelvis. 

If  this  viBcua  is  moderately  dilated,  it  measures  about  five  inches 
in  length,  and  three  inches  across  (Buschke).  Its  capacity  is 
greatly  influenced  by  the  age  and  sex,  and  by  the  habits  of  the 
individual.  Ordinarily  the  bladder  holds  about  a  pint  without  in- 
convenience during  life,  though  it  can  contain  much  more  when 
distended.     As  a  general  rule 


it  is  larger  in  the  female  than 


Fig.  V7.' 


a  the  n 


ile. 


Sthucture.  a  muscular  and 
a  mucous  coat,  with  an  inter- 
vening fibrous  layer,  exist  in 
the  wall  of  the  bladder :  at 
certain  parts  the  peritoneum 
may  be  also  enumerated  as  a 
constituent  of  the  wall.  The 
vessels  and  nerves  are  large. 

The  imperfect  covering  of 
peritoneum  has  been  described 
(p.  560). 

The  muicular  coat  is  formed 
of  thin  layers  of  nnstriated 
muscular  fibres,  viz.  an  exter- 
nal or  longitudinal,  a  middle 
or  circular,  and  an  internal  or 
submucous. 

The  longitudinal  fibres  (fig, 
177, ')  form  a  coatinnoua 
covering,  with  the  usual  plexi- 
form  disposition  of  the  mus- 
cular bundles,  and  extend 
from  apex  to  base.  Above, 
somo  are  connected  with  the 
urachus,  and  the  subperito- 
neal fibrous  tissue.  Below, 
the  posterior  and  lateral  fibres 

enter  tiie  prostate  ;  whilst  the  anterior  are  attached  to  the  fascia 
covering  the  prostate,  with  the  exception  of  a  fasciculus  on  each 
ude,  which  is  united  to  the  back  of  the  pubes  through  the  anterior 
true  ligament  of  the  bladder.  On  the  front  and  back  of  the  bladder 
the  muscular  layer  is  stronger,  and  its  fibres  more  vertical  than 

*  Howalar  Sbm  of  the  bladder,  pnwiste,  and  arethra.  1.  Extcmal  or 
longitudinal  fibres  oE  the  bladder.  2.  Circolai  fibres  of  tbe  middls  coat.  3. 
Sabmucoos  lajrar.  i.  Muacnlar  lajer  aroond  the  urethra.  5.  Circular  Gbr«« 
of  the  proatetA  and  oiethra  coDtisnoos  with  the  ciimlar  of  tha  bladder.  3,  7. 
Septam  of  the  corpna  apoiigiosDii].  S.  Coipna  BpoDgiDsum.  9.  Caipns  caver- 
noBum.     10.  Drster. 
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on  the  lateral  parts.    Sometimes  this  outer  layer  of  fibres  is  calkd 
detrusor  urinas  from  its  action  in  the  expulsion  of  the  urine. 

The  circular  fibres  (fig.  177, ')  are  thin  and  scattered  on  the  body 
of  the  bladder ;  but  around  the  cervix  they  are  collected  into  a 
thick  bundle,  the  sphincter  vesiccB,  and  are  continuous  before  with 
the  fibres  of  the  prostate.  When  the  fibres  are  hypertrophied,  tliey 
project  into  the  interior  of  the  organ,  forming  the  fascicnlatied 
bladder ;  and  in  some  bodies  the  mucous  coat  may  be  forced  out- 
wards here  and  there  between  them,  in  the  form  of  sacs,  piodud^g 
the  sacculated  bladder. 

The  submucous  stratum  (fig.  177, ')  forms  a  continuous  layer  over 
the  lower  half  of  the  bladder,  but  its  fibres  are  scattered  above.  In 
the  lower  third  of  the  viscus  the  fibres  are  longitudinal,  and  are 
continued  around  the  urethra,  but  they  become  oblique  above  that 
point.  At  the  back  of  the  bladder  the  layer  is  increased  in  strength 
by  the  longitudinal  fibres  of  the  ureters  blending  with  it  The  pro- 
jection of  tlie  uvula  vesica)  is  due  to  this  submucous  stratum. 

The  muscular  strata  communicate  freely,  so  that  one  cannot  be 
separated  from  anotlier  without  division  of  the  connecting  bundles 
of  fibres.  In  both  sexes  the  disposition  of  the  fibres  is  similar 
(Med.  Chir.  Trans.,  1866). 

FihrouH  coat.  A  fibrous  layer  is  placed  between  the  muscular  and 
mucous  strata,  and  is  enumerated  as  one  of  the  coats  of  the  bladder ; 
it  is  composed  of  areolar  and  clastic  tissues  as  in  other  hollow 
viscera,  in  which  the  vessels  and  nerves  ramify. 

Dissection.  The  bladder  is  now  to  be  opened  by  an  incision  down 
the  front ;  and  the  cut  is  to  be  continued  along  the  upper  part  of 
the  prostate  gland. 

The  mucous  membrane  of  the  bladder  is  continuous  posteriorly 
with  the  lining  of  the  ureters,  and  anteriorly  with  that  of  the 
urethra.  It  is  very  slightly  united  to  the  muscular  layer  ;  and  it 
is  thrown  into  numerous  folds  in  the  flaccid  state  of  the  viscus, 
except  over  a  small  triangular  surface  behind  the  urethral  opening. 

The  membrane  is  of  a  pale  rose  colour  in  the  healthy  state  soon 
after  death.  Its  surface  is  studded  with  mucous  follicles  and 
branched  glands,  particularly  towards  the  neck  of  the  bladder.  In 
the  epithelium  covering  the  surface  are  three  kinds  of  cells  : — ^the 
superficial  are  roundish  and  flattened ;  the  middle  are  pyriform ; 
and  the  deeper  are  conical  and  cylindrical. 

Objects  inside  the  bladder.  Within  the  bladder  are  the  following 
named  parts,  viz.,  the  orifices  of  the  ureters  and  urethra,  with  the 
triangular  surface  (fig.  179). 

Orifices.  At  the  anterior  part  of  the  bladder  is  the  orifice  of  the 
urethra,  surrounded  by  the  prostate  gland.  The  mucous  membrane 
presents  here  some  longitudinal  folds ;  and  the  aperture  is  partly 
closed  by  a  small  prominence  below,  uvula  vesicce,  occasioned  by  a 
thickening  of  the  submucous  muscular  and  fibrous  layer.  This 
eminence  is  placed  in  front  of  the  middle  lobe  of  the  prostate  ;  and 
from  its  anterior  part  a  slight  ridge  is  continued  on  the  floor  of  tlie 
m-ethra. 
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About  an  inch  and  a  i''alf  behind  the  orifice  of  the  nrethra,  a.d  ^^^^grf 
rather  more  than  that  dii  -tance  apart,  are  the  two  narrow  openings 
of  the  ureters  (fig.  179).  These  excretory  tubes  for  the  unne  per- 
forate the  wall  of  the  blado  'er  obUquely,  lying  in  it  for  the  distwice 
^f  one  third  of  an  inch,  so  that  the  reflux  of  fluid  through  ^em 
towards  the  kidney  is  prevem  ed  as  the  bladder  is  distend^.  Each 
terminates  by  a  slit-Uke  openii  ig  m  »  prominence  formed  by  sub- 
jacent muscular  fibres.  .„       ,  ,  .      „         ^ 

Triangular  sufface.  Immediatt  "^7  ^^^^^^  *^^  ^"^^  °^  the  urethra  TJo|«  J^ 
is  a  smooth  triangular  surface,  ^    ^^^  ^^  named  trigone  (tngonma 
vesicae).    Its  apex  reaches  the  pn  -"^^^^^  ^^  ''^  base  the  ureters. 
Its  boundaries  may  be  marked  out  I  T  a  line  on  each  side  from  the  how^^ 
urethra  to  the  ureter,  and  by  a  transN   ^^"^  ^'^^^  H^^J  between  the 
openings  of  tlie  ureters.    This  surface   ^  corresponds  with  the  tnan-  pjrtcorr^ 
gular  space  externally  at  the  base  of  tl   "®  ladder,  between  the  pro-  ertemiSIy. 
state  in  front  and  the  vesiculce  and  va    ^^  deferentia  on  the  sides. 
Over  it  the  mucous  coat  is  more  closely     ^"^*^^  ^  9"^  ?^'?'"  ^^ 
tnuscular,  so  as  to  prevent  the  accidental  foi  '^«  occurrmg  m  the  other 
j)art8  of  the  empty  bladder. 

Dissection.  The  arrangement  of  the  fleshj    '  ^^^^^  ^^  *^®  '^^  S»S2^f 
•^vill  come  into  view  on  the  removal  of  the  mu.    ^^"^  membrane  from  ureter., 
the  lower  third  of  the  bladder. 

Ending  of  the  fibres  of  the  ureters.  As  soon  ab    '  the  ureter  pierces  Musedor 

the  outer  and  middle  coats  of  the  bladder,  its  long,    '^^^\"*^  ^^^  ^  «»*«»• 
thus  disposed  : — the  more  internal  and  strongest  ar.    ^  d""ected  trans- 
versely, and  join  the  corresponding  fibres  of  the  oth    ^'  nrme  tube  ; 
wliilat  the  remainder  are  continued  down  over  the  trian^  ?ular  surface, 
iind  blend  with  the  submucous  layer. 

Bloodvessels  and  merves.  The  source  of  the  vesical  ck   'f^'^j  a^d  Arteries ; 
Ihe  termination  of  the  veins  have  been  detailed  (p.  56.   ^)-     ^he  ▼elns; 
vessels  are  disposed  in  greatest  number  about  the  base  and     ^^^^  ®^ 
the  bladder.    Most  of  the  nerves  distributed  to  the  bladder,  v  '^ough  ^^^^J^ 
BuppHed  from  the  pelvic  plexus  of  the  S3rmpathetic  (p.  668;   '  *™ 
derived  directly  from  the  spinal  nerves.     The  lymphatics  enter    ^^  ^^pUttcii. 
glands  by  the  side  of  the  internal  iliac  artery. 

THE  URETHRA  AND  PENIS. 

Urethra  (fig.  179).  The  tube  of  the  urethra  extends  from  the  Urethim ." 
neck  of  the  bladder  to  the  end  of  the  penis,  and  has  an  average  length ; 
length  of  about  eight  inches ;  but  it  is  shorter  by  one  inch  during 
life  (Thompson).    It  is  supported  by  the  prostate,  the  triangular  bo  special 
ligament,  and  the  spongy  structure  of  the  penis.     The  tube  is  ^^^. 
divided,  as  before  said  (p.  555),  into  a  prostatic,  a  membranous,  and  into  petti. 
a  spongy  part. 

Dissection,  To  open  the  urethra,  let  the  incision  through  the  upper  How  to 
part  of  the  prostate  be  continued  onwards  to  the  extremity  along  SSSinu* 
the  line  of  union  of  the  urethral  canal  with  the  body  of  the  penis. 

The  prostatic  part  (fig.  179)  is  nearer  the  upper  than  the  lower  prostatio 
surface  of  the  muscular  mass  surrounding  it.    It  is  one  inch  and  a  P*^  * 
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quarter  in  length,  and  ia  altogether  the  wideet  portion  of  the 
urediral  canal.  Ita  form  is  spin  die-shaped,  {or  it  ia  larger  in  the 
middle  thnn  at  either  end.  Ita  trantrveree  measurement  at  the  neck 
of  the  bladder  is  a  quarter  of  an  inch  ;  at  its  centre  e,  line  or  two 
more  ;  and  at  the  front  rather  less  than  at  the  back. 

Separating  this  part  of  the  passage  from  the  bladder  is  the  emi- 
nence of  the  uvula  veucte  wiUi  its  alight  ridge.  In  front  of  this  is 
a  central  longitudinal  eminence  of  the  mucous  lining  (d),  about 
three  quarters  of  an  inch  in  length,  and  larger  behind  than  before, 
which  is  prolonged  anteriorly  towards  the  membranous  part  of  the 
canal,  and  is  named  erttt  of  the  urethra  (Teni  montannm,  caput 
gallinaginia)  ;  it  ia  formed  like  the  uvula  by  a  bmidle  of  the  sub- 
mucous muscular  and  fibrous  tissue.  In  that  crest  of  the  mucous 
membrane,  near  ita  posterior  extremity,  is  e.  slight  hollow  («)  named 
vmcula  proitatica  or  nntu  pocularis. 

The  ve»ieula  protlatica  or  uWcfe  (fig,  178,  g)  ia  directed  back- 
wards and  downwards  in  the  prostate,  for  a  quarter  of  on  im^ 
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passing  beneath  the  middle  and  between  the  lateral  lobes.  ll» 
orifice  in  the  urethra  is  about  a  line  wide,  and  its  closed  extremity 
is  about  as  large  again.  Along  the  wall,  on  each  side,  is  placed 
the  common  seminal  duct  (/),  wliich  terminates  on  or  within  the 
margin  of  tlie  mouth  of  the  Hnc  ;  and  if  bristles  are  introduced 
into  the  common  seminal  duct  behind  the  prostate,  they  will  render 
evident  the  apertures.  Small  glands  open  on  the  surface  of  the 
mucous  membrane  lining  the  utricle.  Tlie  vesicula  ia  the  remains 
of  the  united  lower  ends  of  the  ducts  of  MQller  in  the  fetus,  and 
represents  the  uterus  in  the  female. 

*  Sectjoa  llirDagli  the  bladder,  prostate,  sad  oTdlm,  to  ehow  the  Tsuenla 
pmtatica  and  the  commoa  Bemiual  daci  a.  Bladder,  b.  Proitate,  and  r, 
pTOBtatic  part  of  the  orelhra.  d.  Vesicula  scmiaalis.  i.  Tai  deferens.  /. 
OonmoD  ejaoalator]'  dnet    g.  Tedcnla  preatatica. 
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On  each  side  of  the  central  crest  is  an  excavation,  which  is  named  J™***"^ 
the  prostatic  tiiiut  (fig.  179,/).    Into  this  hollow  the  greater  number  jj,^_ 


d£  the  ducts  in  the  prostate  open ;  but  die  apertures  of  some  are 
seen  at  the  posterior  part  of  tlie  central  eminence. 

*  View  of  the  lower  part  of  the  bladder  and  of  tbe  nrethia  laid  opes,  a. 
Triangular  lorface  of  the  bladder,  b.  Openings  of  the  ueteiB.  e.  Froiitate, 
cut.     d.  Caput  galliiuglau.    t.   Siuui  pocnlaru.    /.   Prostatic  nnoM,  with 
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The  membranous  part  of  the  urethra  (fig.  179,  g)  is  three  quarters 
of  an  inch  in  lengtli,  and  intervenes  between  the  apex  of  the  pro- 
state gland  and  the  bulb  (k)  of  the  corpus  spongiosum  urethral  In 
its  interior  are  slight  longitudinal  folds.  Tliis  is  the  narrowest 
portion  of  the  whole  tube,  with  the  exception  of  the  outer  orifice, 
and  measures  rather  less  than  a  quarter  of  an  inch  across.  It  is 
the  weakest  of  the  three  portions  of  the  canal,  and  is  supported  by 
a  thin  stratum  of  erectile  tissue,  by  a  thin  layer  of  unstriated  cir- 
cular fibres  (p.  430),  and  outside  all  by  the  constrictor  uretluw 
muscle. 

The  sjwngy  part  (fig.  179,  t)  reaches  to  the  end  of  the  penis.  It 
is  about  six  inches  in  length.  And  its  strengtli  depends  upon  a 
surroimding  material  named  corpus  spongiosum  urethras. 

The  average  size  of  the  canal  is  about  a  quarter  of  an  inch  in 
diameter,  though  at  the  vertical  slit  (meatus  urinarius),  by  which 
it  terminates  on  the  glans  penis,  the  tube  is  smaller  than  elsewhere. 
On  a  cross  section  it  appears  as  a  transverse  slit,  but  in  the  glans, 
as  a  vertical  interval.  Two  dilatations  exist  in  the  floor  of  the 
spongy  portion : — One  is  close  to  the  triangular  ligament,  being 
contained  in  tlie  bulb  or  bulbous  part  of  the  urethra,  and  is  named 
sinus  of  the  bulb ;  the  other  is  an  elongated  hollow,  situate  in  the 
glans  penis,  which  has  been  called  fossa  navicularis  (n)  from  its 
shape. 

There  are  many  small  pouches  or  lacunoB  (o)  in  the  canal,  as  far 
back  as  the  membranous  part,  which  have  their  apertures  turned 
towards  the  outer  orifice  of  the  urethra.  One  of  these,  larger  than 
the  rest,  lacuna  magnoy  is  placed,  generally,  on  the  upper  boundary 
or  roof  of  the  urethra,  opposite  the  fossa  navicularis. 

The  ducts  of  Cowper's  glands  (fig.  179,  A)  arc  two  in  number, 
and  terminate,  one  on  each  side,  on  tlie  floor  of  the  uretlu-a  near  the 
front  of  the  bulb,  but  they  are  generally  too  small  to  be  recognised. 

Mucous  lining  of  the  urethra.  The  mucous  membrane  of  the  urethra 
is  continued  into  the  bladder,  as  well  as  into  the  ducts  opening  into 
the  canal,  and  joins  in  front  the  tegumentary  covering  of  the  glans 
penis.  It  is  of  a  reddish  colour  in  the  spongy  and  membranous 
portions,  but  in  the  prostate  it  becomes  whiter.  In  the  spongy 
and  membranous  parts  it  is  thrown  into  longitudinal  folds  during 
the  contracted  state  of  the  penis. 

Its  surface  is  studded  throughout  with  follicles,  and  with  the 
apertures  of  branched  glands,  which  are  lodged  in  the  submucous 
tissue,  and  whose  ducts  are  inclined  obliquely  forwards ;  and  it  is 
provided  with  papillaa  towards  the  external  orifice.  Its  qnthdial 
covering  is  of  the  columnar  kind,  but  near  the  meatus  it  becomes 
laminar. 

Submucous  tissue.  Beneatli  the  mucous  lining  of  the  urethra  is  a 

openings  of  the  glands  of  the  prostate,  g*  MembraDooB  part  of  the  uretlm. 
h.  Cowper's  glands,  a  duct  from  each  opening  into  the  urethra,  t.  Spoogf 
part  of  the  urethra,  k.  Bulb  of  the  urethra.  L  Qiaos  penia,  and  n,  fooa 
naricuUris.  o.  Openings  of  lacunae  and  glands,  r.  Cttpui  caTemoram  cf 
the  penis. 
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stratum  of  longitudinal  unBtriated  tnuacular  fibres,  mixed  with 
tloBtic  and  fibrous  tissues.  It  is  continuous  behind  with  the  snb- 
niucoUB  fibres  of  the  bladder,  and  is  joined  in  the  prostate  by  the 
iiiusc'ulur  fibres  accompanying  the  common  seminal  ducts.  The 
stratum  differs  along  the  canal : — It  is  most  developed  in  the  pro- 
state, where  it  forms  the  projection  of  the  crest ;  in  the  membranous 
portion  tlie  muscular  structure  is  less  abundant;  and  in  the  spongy 
part  fibrous  tissue  forms  tlie  greater  portion  of  the  submucous  layer. 
In  the  prostatic  and  membranous  divisions  of  tlie  urethra  there 
is,  in  addition,  a  tliin  enveloping  layer  of  vascular  or  erectile  tissue, 
which  is  continued  backwards  from  the  corpus  spongiosum  urethrte 
to  the  neck  of  the  bladder. 

SlHIiCTURE  OF  THE  pESia.  The  form  and  the  connections  of  the 
penis  having  been  deseribed  in  page  555,  tlio  tissues  of  which  it  is 
composed  remain  to  be  noticed.  If  a  section  is  made  along  one 
side  of  the  penis,  it  will  show  this  body  to  be  composed  of  two 
masses  of  spongy  and  vascular  tissue  (corpora  cavernosa)  incased 
in  a  fibrons  covering,  with  an  imperfect  septum  between  them. 

Corpora  caeemota  (fig.  179,  r).  These  bodies  form  ths  bulk  of 
the  penis,  and  are  two  dense  cylindrical  tubes  of  fibrous  tissue,  con- 
taining erectile  structure.  Each  is  fixed  behind  by  a  pointed  process, 
cru»  penit,  to  the  upper  part  of  the  pubic  arch  for  about  an  inch ; 
and  blende  with  its  fellow  in  the  body  of  the  penis,  after  a  distance 
of  an  inch  and  a  half.  There  is  a  slight  swelling  on 
called  the  bulb  of  tlie  corpus  cavernosum  (Kobelt). 

Each  corpus  cavernosum  is  composed  of  a  fibrous  case  with  a 
cavernous  or  trabecular  structure  inside,  with  vessels  in  the  intervals 
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oE  the  spongy  mass.    An  incomplete  median  septum  exists  along 
the  body  of  the  penis. 

Tlie  fibrovs  case  is   a  white,  strong,  elastic  covering  (fig.  180),  J 
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from  half  a  line  to  a  lino  in  thickiiegs.  Along  the  middle  of  the 
ndiiin  penia  a  septal  process  ia  sent  inwards  from  it;  and  numerons  other 
"^ '    tiner  threads, — the  trabeculsa  of  the  spongy  structure,  are  comiected 

with  its  inner  surface. 
fbnn         It  ia  formed  of  white  shining  fibres  which  are  diapoaed  in  two 
''  layeiB,  outer  and  inner.    The  outer  stratum  (fig.  180,  6)  is  fonned 

of  longitudinal  fibres  with  close  meahea.    The  inner  stratum  (fig. 
180,  a)  consists  of  circnlar  fibres,  with  a  like  plexiform  dispoaition; 
and  the  circular  fibres  of  each  cavernous  body  meeting  in  the 
middle  line  give  rise  to  the  septum  penia.     Both  atiats  are  in- 
separably united  by  communicating  bundles, 
epiol         The  tfplal  proeett  (fig.  181)  is  placed  vertically  along  the  body 
of  the  penis,  and  is  thicker  and  more  perfect  belund  than  in  front. 
Near  the   junction  of    the   crura  tbia  partition 
Fig.  IS].*  divides  the  enclosed  cavity  into  two  parts;  hut 

aa  it  reaches  forwards  it  becomes  Icsc  strong, 
and  ia  pierced  by  elongated  apertures,  which  give 
it  the  appearance  of  a  comb,  from  wluch  the 
name  teptum  ptrtmifanaa  is  derived.  Through 
the  intervals  in  the  septum  the  veasela  in  the 
corpora  cavernosa  communicate.  It  is  formed 
by  the  circular  fibres  of  the  fibrous  case. 

Tht  cavemottt  or  trabecular  siruclure  is  a  net- 
work of  fine  threads,  which  fills  the  int«rior  of 
the  corpora  caveniosn.  Its  processes  ore  thinner 
towards  the  centre  than  at  the  circumference  : 
and  the  areolar  spaces  are  larger  in  the  middle 
'iind  at  the  fore  part  of  the  contained  cavity. 
than  at  the  circumference  or  in  the  crura  of  the 
penis.  In  addition  to  white  fibrous  tissue,  the 
trabeculai  contain  clastic  fibres,  and  unslriateJ 
muscular  fibres  (MQller).  The  spong}'  structure 
may  be  demonstrated  by  sections  of  the  penis, 
after  it  has  been  distended  with  air  and  dried. 

BloodvauU.  Tlie  bloodvessels  of  the  penis 
ore  large  in  size,  and  serve  to  nourish  as  well 
as  to  minister  to  the  function  of  the  organ. 
Having  entered  the  cavernous  mass,  they  ramifj-  in  the  trabecular 
structure. 

Tlie  arteritt  of  the  corpora  cavernosa  are  offsets  of  the  pudic : 
*'  the  cliief  branch  (art.  eorp.  cavernosi)  enters  at  the  eras,  and  runs 
forwards  through  the  middle  of  the  cavernous  structure,  distributing 
offsets ;  and  the  rest  pierce  the  fibrous  case  along  the  dorsum  of 
the  penis. 
.n  In  the  interior  they  divide  into  branches,  which  ramify  in  the 
trabeculo)  (fig.  182,  a),  becoming  finer,  until  they  terminate  in  very 
minute  branches,  wbicli,  open  into  the  veins  in  the   intertrabecukr 

*  Pectiniform  >eptum  of  the  penis,  a.  Apertures  in  the  partition,  h. 
Sapantfl  fibrona  prooMHi  like  the  teeth  of  a  comb,  vhich  an  formed  by  llw 
cinuUr  fibrv. 
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spacea  wiUiOut  the  intervention  of  capillaries.  Some  of  the  finest 
twigs  end  in  tufts  of  short,  sliglitly  curled  and  dilated  vessels — the 
helicine  arteries  of  Muiler  (fig,  182,  e),  which  project  into  the  inter-  helldne 
trabecular  spaces,  and  are  imbedded  in  the  thin  coat  of  the  veins  •™™"- 
(/) :  with  the  eitremitiee  of  tliese  twisted  vascular  bodies  fine 
fibrous  processes  are  connected.  The  helicine  arteries  exist  in 
greatest  number  at  the  posterior  part  of  each  carpus  cavemosum. 

The  veins  fill  the  interstices  of  the  areolar  structure,  and  anas-  Veiunv 
tomose  freely  together  to  form  venous  plexuses  ;  and  into  them  fcU^^j^ 
the  terminal  branches  of  the  arteries  pour  their  cont«nts.    By  means  o*ea  -. 

Pig.  182.- 


of  the  apertures  in  the  septum  tlie  veins  of  opposite  sides  commu- 
nicate freely.  The  erectile  condition  of  the  corpus  cavemosum  is 
produced  by  tlie  distension  of  the  plexuses. 

The  chief  veins  of  the  corpus  otveniosum  escape  at  the  cms  penis  ea 
with  the  artery,  and  join  the  pndic  vein  ;  but  others  issue  along  the 
upper  and  under  aspects,  to  end  in  the  dorsal  vein  and  the  prostatic 
plexus. 

Corput  epongiotum  ttrellirtE  (fig.  ITT).  This  constituent  part  of  the  Bji 
penis  surrounds  the  uretlu'o,  but  not  equally  on  all  sides  ;  for  at  tj,, 
the  bulb  only  a  thin  stratum  is  above  the  canal,  whilst  at  the  glans 
penis  (tig.  1T9, 1)  it  is  placed  chie&y  above  the  urethral  tube.    Pos- 
teriorly an  offset  of  the  corpus  spongiosum  is  continued  beyond  the 
bulb  around  the  urethra. 

Strvtture,  The  tissue  of  the  corpus  spongiosum  is  similar  to  that  iti 
of  tlie  corpus  cavemosum  :  thus  it  consists  of  a  fibrous  tunic  en-  g„ 
closing  a  trabecular  stntcture  and  bloodvessels. 

Thejf6rou«  covering  is  less  dense  and  strong  than  in  the  corpora  Tl 
cavernosa,  and  consists  only  of  circular  fibres.     A  teptal  piece  (fig.  '* 

*  MagmGed  Tiew  of  the  trabecnlsr  stmctnn  and  arteries  of  the  penii.  a. 
Branch  of  an  artery  aad  its  ramiGcations  in  the  bauds  of  tlie  Bpongj  structure 
of  the  penis.  6.  r.  Trabecular  ■tnictore.  t.  A  tuft  of  the  twisted  or  helidne 
arteriea.  The  dark  shadowing,  /,  represents  a  yein  incasing  the  bundle  of 
vessels  (HQIler). 
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from  lialf  a  line  lo  a  line  iti  thkkiictw.  Aloug  the  middle  o£  the 
UutMDdHtn  penis  a  septal  process  is  sent  inwards  from  it;  and  Dumcroos  other 
iimxHu :    J- jjgj,  (lu^ajg^ — (jjg  trabecular  of  tlie  spoiigy  structure,  are  connected 

with  its  iiuier  surface. 
Bbmlmu         It  is  fonued  of  wliitc  sliining  fibres  wLicli  are  disposed  in  two 
"'"'*■  layers,  outer  nnd  inner.    Tlie  outer  stratuiu  (fig.  180,  i)  is  fonned 

of  longitudinal  fibres  with  close  meshes.  The  inner  stratum  (fig. 
180,  a)  consists  of  cirtular  fibres,  with  a  like  pleiiform  dispomtiou; 
and  the  circular  fibres  of  each  cavernous  body  meeting  in  the 
middle  line  give  rise  to  the  septum  penis.  Both  strata  ore  in- 
separably united  by  communicating  bundles. 
Oiie  Hptol  The  tf/ital  proceu  (fig.  181)  is  placed  vertically  along  the  body 
'       ■  of  the  penis,  and  is  tliickcr  and  more  perfect  bcliind  than  in  front 

Near  the   junction  of    the    crura  this  partition 
Fig.  ISl.*  divides  the  enclosed  cavity  into  two  parts;  but 

OB  it  reaches  forwsrds  it  becomes  less  strong, 
and  is  pierced  by  elongated  apertures,  which  give 
it  the  appearance  of  ei  comb,  from  which  the 
name  Mpfum  ptetiniformt  is  derived.  Througfa 
the  intervals  in  tlie  septum  the  vessels  in  the 
corpora  cavemoss  conimuiiicate.  It  is  formed 
by  the  circular  fibres  of  tho  fibrous  cose. 

The  cavemou»  or  trabecular  itntclurt  is  a  net- 
work of  fine  threads,  wliich  fills  the  interior  of 
the  corpora  cavernosa.  Its  processes  are  thinner 
towards  the  centre  thnn  at  the  circumference ; 
and  tlie  areolar  spaces  ore  larger  in  the  miiidle 
'nnd  at  the  fore  pnrt  of  the  contained  carity. 
than  at  tlie  circumference  or  in  the  crura  of  tho 
penis.  In  addition  to  white  fibrous  tissne,  the 
trabecida  contain  elnetic  filires,  nnd  imstriateil 
muscular  fibres  (M&ller).  The  spongy-  structure 
may  be  demonstrated  by  sections  of  the  peiiia, 
after  it  has  been  distended  with  air  and  dried. 
BloodcauU.  Tlie  bloodvessels  of  the  pcnia 


B  large  ii 


and  serve  to  nourish  a 
to  tlie  function  of   the    organ. 

Having  entered  the  cavernous  mass,  they  ramify  in  tho  trabecular 

structure. 
Smrwot         Tlic  arterie$  of  the  corpora  cavernosa  are  offsets  of  the  pndic: 
Ua  Ktaria. ;  jj^^  ^^^^  brnncli  (art,  Corp.  cavemosi)  enters  at  the  cms,  and  runs 

forwards  through  the  middle  of  the  cavernous  structure,  distributing 

offsets;  and  the  rest  pierce  the  fibrous  case  along  the  dorsum  of 

the  penis, 
iinpiiutiua      In  the  interior  tliey  divide  into  branches,  which  ramify  in  the 
wiuls*«".i     tfabeculfo  (fig.  182,  a),  becoming  finer,  until  they  terminate  in  very 

minute  branches,  which  open  into  the  veins  in  the  intertmbecular 

*  Fectinifonn  septum  of  the  panis.  a.  Apertnns  in  the  paitition.  i. 
Sapantfl  fibions  pmcvaies  like  the  t««tli  of  a  comb,  which  an  fonned  by  th* 
ciicnlaT  fibres. 
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spaces  without  the  intervention  of  capillaries.  Some  of  the  finest 
tmgB  end  in  tnfts  of  short,  slightly  curled  and  dilated  veescia — the 
helicine  arteries  of  MQIler  (fig.  182,  e),  which  project  into  the  inter-  heltdne 
trabecular  spaces,  and  ore  imbedded  in  the  thin  coat  of  the  t^s  •'*"^* 
(/*)  ■  with  the  extremities  of  these  twisted  vascular  bodies  fino 
fibrous  proccBses  are  connected.  The  helicine  arteries  eiiBt  in 
greatest  number  at  the  posterior  part  of  each  corpus  cuveroosum. 

The  veint  fill  the  interstices  of  the  areolar  structure,  and  anas-  Veinttn 
tomose  freely  together  to  form  venous  pleinses  ;  and  into  them  fJl^J"^ 
the  terminal  brsnchea  of  the  arteries  pour  their  contents.    By  means  hkh  : 

Fig  182  * 


of  the  apertures  in  the  septum  tlie  vems  of  opposite  sides  c 
nicate  freel>      Tlie  erectile  condition  of  the  corpus  c 
produced  ly  the  distension  of  the  plexuses. 

The  chief  veins  of  the  corpus  cavemosum  escape  at  the  cms  penis  endingof 
with  the  artery,  and  join  the  pudic  vein  ;  but  others  issue  along  the 
upper  and  under  aspects,  to  end  in  the  dorsal  vein  and  the  prostatic 
plra.. 

Corpus  tpongionim  urelkra  (fig.  177).  This  constituent  part  of  the  Bpongj 
penis  surrounds  the  urethra,  but  not  equally  on  all  sides  ;  for  at  theiwUi; 
the  bulb  only  a  thin  stratum  is  above  the  canal,  whilst  at  the  glans 
penis  (&g.  179, 1)  it  is  placed  chiefly  above  the  urethral  tube.     Pos- 
teriorly an  offset  of  the  corpus  spongioaiun  is  continued  beyond  the 
bulb  around  the  uretlira. 

Structure.  The  tissue  of  the  corpus  spongiosum  is  similar  to  that  it>  itrnntnm 
of  the  corpus  covemosum  :  thus  it  consists  of  a  fibrous  tunic  en-  noui!!*''"" 
closing  a  trabecular  structure  and  bloodvessels. 

"Hie  fibrous  coveriRff  is  less  dense  and  strong  than  in  the  corpora  The  flbiwu 
cavernosa,  and  consists  only  of  circular  fibres.     A  septal  piece  (fig.  "" ' 

*  HagDiGed  viev  of  the  trebecular  straetnra  and  arteries  of  the  penii.  a, 
Bnuek  of  an  aiterj  and  its  ramiGcatioos  id  thi  bandi  of  tlie  spaiigj  itnietnre 
of  tlM  panJB,  b.  e.  TnbMnlar  ■tructora.  e.  A  toft  of  the  twuted  or  heUdae 
aitcrica.  The  dark  shadoiriDg,  /,  representt  a  Tein  incuiDg  the  bundle  of 
tswU  (UOlkr). 
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termination 
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Nerves. 


Lymphatics. 


177, ')  projects  inwards  from  it  in  the  middle  line,  opposite  the  tnhe 
of  the  urethra ;  this  is  best  marked  for  a  short  distance  in  front  of 
the  bulb,  and  assists  in  dividing  that  part  into  two  lobes.  The 
trabecular  hands  are  much  finer,  and  more  uniform  in  size  than  in 
the  corpora  cavernosa. 

Bloodvessels.  Tlie  arraugement  of  the  bloodvessels  in  the  erectile 
structure  of  the  corpus  spongiosum  is  similar  in  the  bulb  to  that  in 
the  corpora  cavernosa  ;  but  in  the  rest  of  the  spongy  substance  the 
arteries  are  said  to  end  in  capillaries  in  the  usual  way.  The  helicine 
terminations  of  the  arteries  are  absent  from  the  glans  penis,  where 
the  veins  form  a  very  close  and  regular  plexus. 

The  arteries  are  derived  from  the  pudic  on  each  side  :— one, 
arteiy  of  the  bulb,  enters  the  bulb  behind  ;  and  several  in  front, 
offsets  of  the  dorsal  artery,  penetrate  into  the  glans.  Kobelt  des- 
cribes another  branch  to  tlie  bulb  at  the  upper  aspect. 

Most  of  the  veinSy  including  those  of  the  glans,  end  in  the  large 
dorsal  vein  of  the  penis,  some  communicating  with  veins  of  the 
cavernous  body  :  others  issue  from  tlie  bulb,  and  terminate  in  the 
pudic  vein. 

Nerves  and  lymphatics.  The  nerves  of  the  penis  are  large  and  ore 
supplied  by  both  the  spinal  and  sympathetic  nerves :  on  the  glans 
penis  they  are  furnished  with  Pacinian  bodies.  The  superficial 
lymphatics  of  the  integuments,  and  those  beneath  the  mucous 
membrane  of  the  urethra,  join  the  inguinal  glands ;  the  deep  ac- 
company the  veins  beneath  the  arch  of  the  pubes,  to  end  in  the 
lymphatic  glands  in  the  pelvis. 


THE  RECTUM. 


To  prepare 
the  gut. 


Rectum  is 
smooth. 
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Muscular 


Dissection.  Tlie  rectum  is  to  be  washed  out,  and  then  distended 
with  tow  ;  and  the  peritoneum  and  tlie  loose  fat  are  to  be  removed 
from  it. 

The  lower  end  of  the  large  intestine,  which  is  contained  in  tlie 
pelvis,  is  not  sacculated  like  the  colon,  but  is  smooth  on  the  surface, 
the  longitudinal  bands  of  the  colon  being  absent  from  it. 

It  is  about  eight  inches  in  length  ;  and  its  average  diameter  is 
that  of  the  sigmoid  flexure  of  the  colon.  Its  size  is  uniform  as  far 
as  the  lower  extremity,  where  it  is  dilated,  particularly  in  old 
people ;  but  at  the  aperture  of  tcnnination  in  the  anus  the  gut  is 
smaller  than  elsewhere. 

Structure.  The  rectum  contains  in  its  wall  a  peritoneal,  a  muscular, 
a  mucous,  and  a  submucous  stratum  ;  and  the  muscular  and  mucous 
layers  have  certain  characters  which  distinguish  this  part  of  the 
intestinal  tube. 

The  peritoneum  forms  but  an  incomplete  covering,  and  its  arrange- 
ment is  referred  to  in  the  description  of  the  connections  of  the 
pelvic  viscera  (p.  552). 

The  muscular  coat  consists  of  two  planes  of  pale  or  unstriated 
fibres,  viz.,  a  superficial  or  longitudinal,  and  a  deep  or  circular. 
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The  longitudinal,  continuous  with  those  in  the  hands  on  the  colon,  bu  longt- 
are  here  diffused  to  form  a  stratum  around  the  gut.     The  circular  ^^^^'^ 
describe  arches  around  the  intestine,  and  become  thicker  and  stronger  fibres, 
towards  the  anus,  where  they  are  collected  in  the  band  of  the 
internal  sphincter  muscle. 

The  mucou8  coat  is  more  moveable  than  in  the  colon,  and  re-  Maoons 
sembles  in  tliis  respect  the  lining  of  the  oesophagus ;   it  is  also  ^°^^* 
thicker  and  more  vascular  than  in  the  rest  of  the  large  intestine.      ^cuSl 

When  the  bowel  is  contracted  the  mucous  lining  is  thrown  into  foida  in  it  • 
numerous  accidental  folds  ;  but  some  near  the  anus  are  longitudinal, 
enclosing  submucous  muscular  fibres,  and   form  the  columns  of 
Morgagni.    There  are  other  three  permanent  folds  (Houston)  which  »ome  aro 
are  half  an  inch  or  less  in  depth,  and  contain  circular  fibres  of  the  P®""*"®** 
gut.    Tlie  most  constant  of  these  is  about  three  inches  from  the 
anus,  on  the  front  of  the  rectum,  opposite  the  base  of  the  bladder ; 
another  is  placed  on  the  right  side  of  the  intestine,  towards  the  top ; 
and  the  third  is  on  the  left  side,  midway  between  the  other  two. 
These  folds  will  be  seen  by  laying  open  the  gut  along  the  side, 
provided  it  is  tolerably  fresh.  *   ^ 

The  mucous  membrane  has  the  same  general  structure  as  in  the  Structure, 
colon,  but  towards  the  anus  the  secretory  apparatus  gradually  dis- 
appears. 

Bloodveaseh.  The  arteries  are  supplied  from  three  different  sources,  Artariea, 
viz.,  superior  hspmorrhoidal  of  the  inferior  mesenteric,  middle  hsemor- 
rhoidal  of  the  internal  ihac,  and  inferior  htemorrhoidal  of  the  internal 
pudic.    All  tliree  sets  anastomose  on  the  lower  end  of  the  gut,  and  arrangement 
only  the  upper  htemorrhoidal,  which  is  the  largest,  requires  further  hnmonhoi- 
notice.    The  final  branches  of  this  artery  (p.  664),  about  six  in  <^- 
number,  pierce  the  muscular  layer  three  inches  from  the  anus,  and 
descend  between  the  mucous  and  muscular  coats  as  far  as  the 
internal  sphincter,  where  they  unite  in  loops  just  within  the  anus. 

The  veins  are  deficient  in  valves,  and  communicate  freely,  like  the  Ve^  ^ 
arteries,  in  a  plexus  between  the  muscular  and  mucous  coats,  around  valves, 
the  lower  end  of  the  gut.    Above,  they  join  the  inferior  mesenteric 
vein,  and  through  it  reach  the  vena  portae  ;  and,  posteriorly,  they 
pour  some  blood  into  the  internal  iliac  vein  by  the  middle  haemor- 
rhoidal  branch. 

Nerves  and  lymphatics.  The  nerves  of  the  intestine  are  obtained  ^^'i^^' 
from  the  sympathetic  ;  and  those  of  the  sphincter  come  from  the 
spinal  cord.    The  lymphatics  terminate  in  the  chain  of  glands  on  Lymphatloa. 
the  sacrum. 


Section  VI. 

ANATOMY    OF    THE    FEMALE    VISCERA. 

In  the  pelvis  are  contained  the  viscera,  alike  in  both  sexes,  viz.,  Vtaceiain 
the  bladder,  urethra,  and  rectum ;  and  those  special  to  the  female,       ^^ 
or  the  organs  of  generation. 
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To  remoTe 
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them. 


Dissection.  The  contents  of  the  pelvis  are  to  be  removed,  together 
Math  the  genital  organs.  For  this  purpose  the  student  should  keep 
the  scalpel  close  to  the  osseous  boundary  of  the  pelvic  outlet,  to 
avoid  injuring  the  end  of  the  rectum ;  and  he  should  also  detach  the 
cms  of  the  clitoris  from  the  bone. 

After  the  parts  are  taken  from  the  body,  the  rectum  is  to  be 
separated  from  the  uterus  and  the  vagina,  but  the  rest  of  the  viscera 
may  remain  united  until  after  the  genital  organs  are  examined.  The 
bladder  and  rectum  may  be  moderately  distended  ;  and  the  fat  and 
areolar  tissue  are  to  be  removed  from  the  viscera. 


GEKITAL   ORGANS. 
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The  genital  organs  consist  of  the  following  parts : — ^the  mons 
Veneris  and  external  labia,  the  clitoris  and  internal  labia,  and  the 
vestibule  with  the  meatus  luinarius.  Within  the  external  labia  is 
the  aperture  of  the  vagina,  with  the  hymen.  Sometimes  the  term 
vulva  or  pudendum  is  applied  to  these  parts  as  a  whole. 

Mons  Veneris  and  labia  pudendi.  In  front  of  the  pubes  the  integu- 
ment is  covered  with  hair,  and  is  raised  into  a  slight  eminence, — 
mons  Veneris,  by  a  layer  of  subjacent  fat. 

Extending  downwards  from  the  prominence  are  two  folds  of 
integument,  the  labia  pudendi  (labia  majora),  which  correspond  with 
the  scrotum  in  the  male.  Above  and  below,  the  labia  are  united, 
the  points  of  junction  being  named  commissures ;  and  between  them 
is  an  interval  called  rima.  The  labia  decrease  in  thickness  inferiorly ; 
they  are  covered  externally  with  a  few  hairs,  but  are  lined  internally 
with  mucous  membrane.  In  them  is  a  dartoid  tissue  resembling 
that  in  the  male  scrotum.    . 

Within  the  lower  commissure  of  the  labia  is  a  small  thin  transverse 
fold  of  integuments  named  fonrchette^  or  frcmulum  ;  and  between 
this  fold  and  the  lower  conunissure  is  an  interval — ^the  fossa 
navicularis. 

Clitoris  and  nymphcB.  Beneath  the  upper  commissure  of  the  labia 
majora  is  the  projection  of  the  clitoris,  with  the  nymph®  or  smaller 
labia  descending  from  it. 

Dissection,  To  see  the  clitoris,  the  integuments  forming  the 
upper  commissure  must  be  removed  ;  and,  after  the  body  of  the 
organ  has  been  laid  bare,  the  crura,  one  on  each  side,  are  to  be 
followed  outwards. 

The  clitoris  (fig.  183,  b)  is  a  small  erectile  body,  and  is  the  repre- 
sentative of  the  penis.  It  has  the  same  composition  as  the  penis, 
except  that  the  urethra  is  not  continued  below  it.  Its  anterior 
extremity  is  terminated  by  a  rounded  part  or  glans  (c),  and  is 
covered  by  a  fold  of  the  skin  corresponding  with  the  prepuce  of 
the  male. 

In  its  structure  this  organ  resembles  the  penis  in  the  following 
particulars  : — ^it  consists  of  corpora  cavernosa,  which  are  attached 
by  crura  (one  on  each  side  (a)  )  to  the  pubic  arch,  and  are  blended 
in  the  body.    Along  the  middle  is  an  imperfect  pectinifonn  septum 
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Further,  it  poesesses  a  portion  of  corpus  spongiosan,  but  this « 
Htructure  is  limited  to  the  g-Iana  clitoridis  (c).  '' 

Structure,  The  outer  fibrous  casing  ond  the  septum  are  alike  in  uuteraetfla 


boll)  penis  and  clitons  and  in  tbe  intenor  o£  the  clitoris  is  an 
erectile  tisBue,  like  that  id  the  male  organ  (p  680) 

The  hloodvesteU  of  the  Lorpus  cavemosiim  are  hke  those  of  the 
penis ;  and  the  glans  receives  the  ending  of  the  dorsal  ortefy 
(p.  441). 

Tlie  nymphm  (Hg  184  *')  (labia  minora)  are  two  folds  of  mucous 
membrane,  which  descend  from  tlie  end  of  the  clitonB,  one  on  each 
mde  of  the  onfice  of  the  vagina  thej  are  continuous  above  with 
the  preputial  co\enng  of  the  glans  and  extf'nd  down  about  one 
inch  and  a  half  The  inner  surface  is  continuous  with  the  lining 
of  the  vestibular  space  and  vagina,  and  the  outer,  with  the  exter- 
nal labium.    BloodveBsels  are  contained  in  each  fold. 

Vatibule  and  orifice  of  the  urethra.  Within  the  nymphie,  between 
the  clitoris  above  and  the  vagina  below,  is  an  interval,  about  one 
inch  and  a  half  deep,  which  is  called  the  vestibule.  In  the  middle  i 
line  of  the  vestibular  space  is  the  round  orifice  of  the  urethra,  which 
is  placed  in  a  median  eminence  about  one  inch  below  tlie  elitoris, 
and  near  the  aperture  of  the  vagina. 

Orifice  of  the  vagina  (fig.  184),  oiirf  the  hymen.  The  aperture  of 
the  vagina  is  close  below  the  meatus  urinarius,  and  varies  much  in 
size.  In  the  cliild,  and  in  tlie  virgin,  it  is  partly  closed  below  by  a 
thin  semilunar  fold  of  mucous  membrane,  named  the  hymtn.  After 
the  destruction  of  that  membrane  small  irregularly-shaped  projec- 
tions, caruncuUe  myrliformei,  exist  around  the  opening  of  tlie  vagina. 

*  Bcprcsealation  of  tlie  elitoiis.  a.  Crui,  aod  b,  bod;  of  lli«  eoniH* 
csTCnioaam.  c.  Glani  ctitoridis.  The  lower  fignre  ibovs  tbe  (tnctore  on  a 
vertical  netion ;  the  nuiie  Icttcn  refer  to  like  pwrta. 
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Hqooiu  Mucous  membrane.  The  mucous  covering  of  the  external  genitals 

gtmitiOs!'^     is  furnished  throughout  with  papillas,  but  these  are  largest  on  the 

its  i«pii]fe.    labia  minora  and  the  clitoris.    Its  epithelium  is  laminar. 

a^gUunda*       (febaceous  glands  open  on  the  contiguous  surfaces  of  the  labia 

majora  and  minora,  and  beneath  the  prepuce  ;  and  mucous  glands 

and  follicles  exist  on  the  vestibule  and  the  inner  surface  of  the 

nymphce. 

GENERATIVE    ORGANS. 

The  generative  organs  are  the  uterus  and  vagina,  and  the  ovaries 

with  the  Fallopian  tubes. 
Separate  Dissection.  The  viscera  are  now  to  be  separated,  so  that  the  bladder 

^jgna  and    j^^  ^jjg  uretlira  may  be  together,  and  the  vagina  and  the  uterus 

remain  united.    The  bladder  is  to  be  set  aside  for  subsequent  use. 
clean  The  surface  of  the  vagina  and  the  lower  part  of  the  uterus  should  be 

^^"'^^         cleaned  ;  but  the  peritoneal  investment  of  the  latter  is  to  be  left 

untouched  for  the  present. 


THE  VAGINA. 


Vagina :  The  tube  of  the  vagina  is  connected  with  the  uterus  at  one  end, 

**  and  with  the  vulva  at  the  other  (fig.  173,  *).    It  has  a  ciuved  course 

coone.         between  the  two  points  mentioned  ;  and  the  anterior  and  posterior 
walls  are  not  equal  in  length,  for  the  former  measures  about  four 
inches,  and  the  latter  ^\e  or  six. 
Form  In  the  body  the  vagina  is  flattened  from  above  downwards,  so 

that  the  opposite  surfaces  may  be  in  contact,  but  the  upper  end  is 
and  size.  rounded  where  it  is  joined  to  the  uterus.  Its  size  varies  at  difEerent 
spots : — thus  the  external  orifice  which  is  surrounded  by  the  con- 
strictor vagin»  muscle  is  the  narrowest  part ;  the  middle  portion 
is  the  largest ;  and  the  upper  end  is  intennediate  in  dimensions  be- 
tween the  other  two. 
Interior  After  the  vagina  has  been  laid  open  by  an  incision  along  the 

upper  wall,  the  position  of  the  uterus  in  that  wall,  instead  of  the 
extremity  of  the  passage,  may  be  remarked  ;  and  the  tube  may  be 
seen  to  extend  higher  on  the  posterior  than  the  anterior  aspect  of 
the  cervix  uteri.     On  the  inner  surface,  towards  the  lower  part,  is 
a  slight  longitudinal  ridge  both  in  front  and  behind,  named  columns 
haa  columns  of  the  vagina.    Before  the  tissue  of  the  vagina  has  been  distended, 
an  ruga*-     other  transverse  ridges  or  rug®  pass  between  the  columns.     The 
wall  of  tlie  vagina  is  thicker  anteriorly  around  the  urethra  than  at 
any  other  part  of  the  canal. 
An  erectile        Structure.  The  vaginal  wall  is  formed  by  a  spongy  erectile  tissue, 
tSe^wauf  *"  covered  externally  by  a  layer  of  unstriated  muscle,  and  lined  by 
mucous  membrane.    At  its  lower  end  the  tube  is  surrounded  by  a 
band  of  the  fibres  of  the  sphincter  vaginas  muscle  (p.  434). 
Erectile  The  erectile  tissue  is  more  abundant  at  the  ends  than  the  middle 

of  the  vagina,  and  is  greatest  in  quantity  below  where  it  gives  in- 
Bemi-  creased  thickness  to  the  wall.    Two  masses,  one  on  each  side  of 
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the  opening  of  the  vagina,  have  been  described  ae  the  temi-hilbt 
by  Taylor  (Imlbt veitibuli,  Kobelt,iig.  l&l,o).  These  are  elongated 
bundles  of  plesiform  veins,  enclosed  in  fibrous  membrane  ;  they  connec- 
are  about  an  inch  in  length  from  above  down^  and  are  situaM  one 
on  each  aide  of  the  vestibule,  where  they  are  covered  on  the  outer 
side  by  the  constrictor  vaginra  (a).  At  tlie  upper  end  each  is  pointed, 
and  communicates  with  the  vessels  of  the  clitoris  :  and  at  the  lower 
rounded  extremity  it  joins  the  venous  plexus  of  the  vagina. 

These  bodies  would  answer  to  the  divided  bulb  of  the  corpus  u»r™m- 
spongiosum  urcthrce  in  the  male,  each  lateral  half  being  thrust  aside  iLe  bulb  of 

thsnulB. 
Pig.  184.  • 


in  tlie  female  towards  the  cms  clitoridis  by  tlic  large  aperture  of 
the  vagina. 

The  mucous  membrane  is  continued  through  the  lower  aperture  to  Mucobji 
join  the  integument  on  the  labia  inajora,  and  through  the  os  uteri,  "riha""'' 
at  the  opposite  end,  to  the  interior  of  the  uterus.    Many  muciparous  ''■Bin*. 
glands  and  follicles  open  on  the  surface,  but  these  arc  in  greatest 
abundance  at  the  upper  part.    Conical  and  filiform  papillie  exist  on 
the  membrane  ;   and  a  laminar  epithelium  gives  a  covering  to  it 

The  mutevlar  layer  is  outside  the  erectile  structure  and  consists  MuKnlnr 
of  longitudinal  fibres.  Some  reach  all  along  the  vagina  \  others,  and 
these  are  the  strongest,  only  as  far  upwards  as  the  reeto-veucal 
fascia,  to  which  they  are  attached  on  each  aide.  Alwve  they  end  in 
the  superficial  layer  of  the  uterus,  and  in  the  subperitoneal  fibrous 
tissue  ;  and  below  in  the  subdennic  tissue. 

BloodveeieU  and  nerrei.  Tl»c  arlen'ei  are  derived  from  the  vaginal,  Artartw. 
uterine,  and  vesical  branches  of  the  internal  iliac.    Tlie  veins  form  Vofm  tn 
a  plexus  around  the  vagina,  as  well  as  in  tlic  genital  organs,  and  ^  °    ""^ 
open  into  the  internal  iliac  vein.    For  a  description  of  the  nerett,  Kerru. 
see  page  568. 


A.  Rpbineter  tb{^iis  rouBcle.     b.  Clitoria. 
balbl  natilnili.     b.  Venoiu  plexna  coDtinnaai  with  t 
>,  Kobcit).     e.  Donal  tein  of  tha  cUtMis. 
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Lymphatica.      Tlie  hjmphaticB  accompany  the  bloodvessels  to  the  glands  by  the 

side  of  the  internal  iliac  artery. 
Two  glands  Glands  of  Bartholin.  On  the  outer  part  of  the  va^na,  near  the 
Cowpcr'«!  lower  end,  are  two  «mall  yellowish  glandular  bodies,  one  on  each 
side,  wliich  represent  Cowper's  glands  in  the  male.  Each  is  about 
as  large  as  a  small  bean  ;  and  its  duct  is  directed  forwards  to  open 
on  the  inner  aspect  of  the  nympha  of  the  same  side.  The  duct 
resembles  that  of  Cowper's  gland  in  its  structure  (p.  430). 

THE   UTERUS. 
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The  utenis  or  womb  is  formed  chiefly  of  unstriated  muscular 
fibres.  Its  office  is  to  receive  the  ovum,  and  to  retain  for  a  fixed 
period  the  developing  fetus. 

Tliis  viscus  in  the  virgin  state  is  somewhat  pear-shaped,  the  body 
being  flattened  (fig.  185),  and  possesses  inferiorly  a  rounded  narrow 
part  or  neck. 

Before  impregnation  the  uterus  measures  about  three  inches  in 
length,  two  in  breadth  at  the  upper  part,  and  an  inch  in  greatest 
tliickness.  Its  weight  varies  from  an  ounce  to  an  ounce  and  a  half. 
But  after  gestation  its  size  and  volume  exceed  always  the  measure- 
ments here  given. 

The  upper  end  is  convex,  and  is  covered  by  peritoneum :  the  tenn 
fundus  is  applied  to  the  part  of  the  organ  above  the  attaclmient  of 
the  Fallopian  tube  («). 

The  loicer  end  is  small  and  roimded,  and  in  it  is  a  transverse 
aperture  of  communication  between  the  uterus  and  the  vagina, 
named  os  uteri  (as  tiiwcc) :  its  margins  or  lips  (labia)  are  smooth, 
and  anterior  and  posterior  in  situation,  but  the  hinder  one  is  the 
longest.  Towards  the  lower  part  the  uterus  is  constricted,  and  this 
diminished  portion  is  called  the  neck  (h)  of  the  uterus  (cervix  uteri) ; 
it  is  surrounded  by  the  vagina,  and  is  covered  by  this  tube  to  a 
greater  extent  behind  than  in  front.  The  neck  is  about  half  an  inch 
in  length,  and  gradually  tapers  towards  the  extremity. 

The  body  (a)  of  the  uterus  is  more  convex  posteriorly  than  ante- 
riorly, and  decreases  in  size  down  to  the  neck.  It  is  covered  on  both 
aspects  by  the  peritoneum,  except  at  the  lower  part  in  front  (about 
half  an  mch),  where  it  is  connected  to  the  bladder.  To  each  side, 
which  is  straight,  the  parts  contained  in  the  broad  fold  of  the  peri- 
toneum are  attached  (fig.  173)  : — viz.,  the  Fallopian  tube  at  the  top 
(m)  ;  the  round  ligament  (n),  rather  below  and  before  it ;  and  the 
ovary  (l),  and  its  ligament  below  and  behind  the  others. 

Dissection,  To  examine  the  interior  of  the  uterus,  a  cut  is  to  be 
made  along  the  anterior  wall  from  the  fundus  to  the  os  uteri  ;  and 
then  some  of  the  thick  wall  is  to  be  removed  on  each  side  of  the 
middle  line  to  show  the  contained  cavity. 

The  thickness  of  the  uterine  wall  is  greatest  opposite  the  middle 
of  the  body.  It  is  greater  at  the  centre  than  at  the  angles  of  the 
fundus  (fig.  185),  the  wall  becoming  thinner  towards  the  attach- 
ment of  the  Fallopian  tubes. 


ANATOMY   OP   UTEHDS.  M» 

InUrhr  of  the  ultrtit  (fig.  185).  Witbin  the  utenis  is  a  small  apace,  in  Ue 
wliich  ia  divided  artificially  into  two— tliat  of  the  body,  and  tbat '"'"'"' 
of  the  ueck. 

The  space  occupying  the  body  of  tlie  viscus  (c)  ia  triangular  in  iittrUn- 
form,  and  is  larger  than  the  other.    Ita  base  is  at  the  fundus,  where  SJ'^e'Gdy 
it  is  convex  towards  the  cavity,  and  the  angles  are  prolonged  to- 
wards the  Fallopian  tubes.     The  apes  is  directed  downwards,  and  which  <i 
joins  the  cavity  in  the  cervix  by  a  narrowed  circular  part,  isllimut,  SJioili^ 
which  may  be  narrower  than  the  opening  of  the  uterus  into  tlie 

Tlie  space  within  the  neck  (d)  terminates  inferiorly  a 
uteri,  and  is  continuous  above  with  the  space  within  the  body.     It  ^j 
is  larger  at  the  middle  than  at  either  end,  being  spindle-shaped,  ■ 


'  thoneeli. 


Fig.  18S.» 


and  is  somewhat  flattened  like  the  cavity  of  the  body.    Along  both 

the  anterior  and  the  posterior  wall   is  a  longitudinal   ridge  ;   and 

other  ridges  (rajte)  are  directed  obliquely  from  theae  on  each  aide:  lntlieD«k 

this  appearance  has  been  named  arbor  riUe  ulerinui.    In  the  intervale  ^  JiiSJ^  ** 

between  the  rugce  are  mucous  follicles,  wtiich  aometimes  become  vitw. 

distended  with  fluid,  and  gfive  rise  to  rounded  clear  sacs. 

Stbl'ctubk.  The  dense  wall  of  the  uterus  is  composed  of  layers  uirmi  (■  a, 
of  unstriated  muscular  fibre,  intermiied  with  areolar  and  elastic  ^^^T*' 
tissues,  and  large  bloodvessels.     On  the  exterior  ia  the  [leritoaeum; 
and  lining  the  interior  is  a  thin  mucous  membrane. 

The  mutcvlar  fibrei  can  be  demonstrated  at  the  full  period  of  Thenars 
gestation  to  form  three  strata  in  the  wall  of  the  uterus,  Tiz.,  ex-  **'"••"•'•: 
temal,  internal,  and  middle  : — 

Tlie  external  layer  contains  fibres  which  are  mostly  transverse ;  tOMrati, 
but  at  the  fundus  and  sides  they  are  oblique,  and  are  more  market! 
than  along  the  middle  of  the  organ.     At  the  sides  the  fibres  con- 
verge towards  the  broad  ligament ;  some  are  inserted  into  the  sub- 

*  Interior  of  the  ntenu,  with  a  postenor  view  ot  the  broad  ligament  and 
tb«  vt«riiie  ai^DiJagee.  a.  Bodj,  uid  b.  Deck  of  the  ateiiu.  r.  CbtiIj  ot 
the  body,  and  d,  of  Uie  neck.  e.  FaJlopiaQ  tube,  and  /,  its  tmmpet-shaped 
and.  g.  Tbe  Bmbria  attached  to  the  ovarj.  h.  Ovai  j,  and  i,  ligameat  of 
Uie  orarjr.     h.  ParaTarinnL 
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peritoneal  fibrous  tissue ;  and  others  are  continued  into  the  Fallopian 
tube,  the  round  ligament,  and  the  ligament  of  the  ovaiy. 

The  internal  fibres  describe  circles  around  the  openings  of  the 
Fallopian  tubes,  and  spread  from  these  apertures  till  they  meet  at 
the  middle  line.  At  the  neck  of  the  uterus  they  are  arranged  in  a 
transverse  direction. 

The  middle  or  intervening  set  of  fibres  are  more  indistinct  than 
the  others,  and  have  a  less  determinate  direction. 

The  mucous  lining  of  the  utenis  is  continued  into  the  vagina  at 
one  end,  and  into  the  Fallopian  tubes  at  the  other. 

In  the  body  of  the  uterus  it  is  of  a  reddish-white  colour,  and  is 
thin,  smooth,  and  adherent,  but  without  papilla?.  Like  the  mucous 
membrane  of  the  intestine,  it  possesses  tubular  glands,  which  may 
be  either  straight  and  simple,  or  twisted  and  branched;  they  are 
lined  by  ciliated  epithelium,  and  their  minute  apertures  are  scattered 
over  the  surface. 

In  the  cervix  uteri,  between  the  rugse,  mucous /o//tc2M  and  glands 
are  collected,  and  near  the  outer  opening  are  papill83. 

The  epithelial  covering  of  the  mucous  membrane  consists  of  a 
single  layer  of  cells,  which  are  columnar  and  ciliated  throughout  the 
cavity  of  the  uterus. 

The  bloodvessels  of  the  uterus  are  large  and  tortuous,  and  occupy 
canals  in  the  uterine  substance,  in  which  they  communicate  freely 
together.  The  arteries  are  furnished  from  the  uterine  and  ovarian 
branches  (p.  664). 

The  veins  correspond  with  the  arteries:  they  are  large  in  size, 
and  form  plexuses  in  the  uterus. 

The  nerves  are  derived  from  the  sympathetic  (p.  568),  and  are 
very  small  in  proportion  to  the  size  of  the  uterus :  in  the  cervix 
they  are  traced  to  the  papillae. 

Lymphatics.  One  set  accompanies  the  uterine  vessels  to  the  glands 
on  the  iliac  artery.  Another  set  issues  from  the  fundus,  enters  the 
broad  ligament,  and  accompanies  the  ovarian  artery  to  the  glands 
on  the  aorta :  the  last  are  joined  by  lymphatics  of  the  ovaiy  and 
Fallopian  tube. 

Mound  ligament  of  the  utertts  (fig.  173,  N).  Thb  firm  cord  sup- 
ports the  uterus,  and  is  contained  partly  in  the  broad  ligament,  and 
partly  in  the  inguinal  canal.  It  is  about  five  inches  in  length,  and 
is  attached  to  the  upper  part  of  the  uterus  close  below,  and  anterior 
to  the  Fallopian  tube.  A  process  of  the  peritoneum  accompanies  it 
in  the  inguinal  canal,  and  remains  pervious  sometimes  for  a  short 
distance. 

The  ligament  is  composed  of  unstriated  muscular  fibres,  dmved 
from  the  uterus,  together  with  vessels  and  areolar  tissue. 


Ovary: 
position, 


OVARIES  AND  FALLOPIAN   TUBES. 


Ovary  (fig.  185).  The  ovaries  are  two  bodies,  corresponding  with 
the  testes  of  the  male.  They  are  contained  in  the  broad  ligaments 
of  the  uterus,  one  in  each. 


STBUCTUBE   OF   OVAET. 


HI 


Each  ovfuy  is  o£  on  elongated  form,  and  somewhat  flattened  from  f™  ""I 
above  down.     It  is  of  a  whitJsli  colour,  with  either  a  smooth  or  a 
Rcarred  Burface.     Its  vohimc  is  variable  ;  hut  in  tjie  virgin  atate  it 
itt  about  one  inch  and  a  half  in  length,  linlf  that  size  in  width,  and  dinunsLam 
n  tliird  of  an  inch  in  thicknesB.    Ita  weight  varies  from  one  to  two  ud  w^ght. 
drachms. 

The  ovary  is  placed  at  the  back  of  the  broad  ligament,  and  is  Cotmec- 
coimected  with  that  membrane  by  its  anterior  margin,  where  the 
veasela  enter  the  stroma.  Its  outer  end  (^)  is  rounded  and  is  con- 
nected with  one  of  the  Rmbrta;  at  the  mouth  of  the  Fallopian  tube, 
llie  inner  extremity  in  narrowed,  and  is  attached  to  the  side  of  the 
uterus  l)y  a  fibrous  cord  (i), — the  ligament  of  the  ovary,  below  the 
level  of  tlic  Fallopian  tube  and  round  ligament. 

Structure.  The  ovary  consists  of  a  stroma  of  areolar  tissue  con-  Oludular 
taining  small  sacs  named  Graafian,  and  tiie  whole  ia  enclosed  within     *'™*'™- 
n  fibrous  tunic.  Tlie  peritoneum  surrounds  it  except  at  the  attached 
margin. 

The  fibrous  coat  is  adherent  to  the  contained  stroma.  Along  the  A  BbioaB 
attached  margin  of  the  ovary  is  a  slit,  by  which  the  vessela  and  ™Bdl!'' 
nerves  enter.  Sometimea  a  yellow  spot  (corpus  lutenm),  or  some  •tromt. 
cicatrices,  may  lie  seen  in  this  covering. 

Stroma  (tig.  186).  The  substance  of  the  ovary  is  spongy,  vascular,  Btronui, 
and  fibrous.    At  the  centre  the  fibres  radiate  from  the  hilum  towards  flbrnm  lad 
the  circumference.    But  at  the  exterior  ia  a  granular  material  (corticftl  «™"""- 
layer)  which  contains  very  many  small  cells,  about  i4ir th  of  an  inch  witii  celli. 
in  size  ; — the  nascent  Graafian  vesicles. 

The  Graafian  vtmcUi  or  ovisacs  (fig.  186)  ore  round  and  traiUh  Orunio 
parent  cells,  scattered  through  the  stroma  of  the  ovary  below  the  '"'■^''^ 
cortical  layer.   During  the  child-bearing  period  some  are  larger  than 
t  (a)  •  and   of  this  larger  set 


Fg  186* 


ten  to  thirty  or  more  may  be  counted 
at  the  same  time  tlicse  'vary  m  sire 
from  a  pin  s  head  to  a  pea  The 
largest  are  situate  at  the  circumfer 
enee  of  the  organ  and  sometmies 
thej  may  be  seen  projecting  through 
the  fibrous  coat 

Each  conwsts  of  a  transparent  coat 
with  a  fluid  inside  Tl  e  coat  if  tin. 
vesicle  named  on  capmU  (tunita 
fibrosa),  is  formed  of  fine  areolar 
tissue,  and  ia  united  to  the  stroma 
of  the  ovary  by  bloodvessels,  which 

ramify  in  the  wall.     Lining  it  is  a  layer  of  nucleated  granulkr 
cells — the  mtmbraTia  granulosa,  which  is  thickened  at  one  spot,  and 
surrounds  the  ovum  as  the  rfwciu  proligerua  (Von  Baer),  filing  it  oi 
to  the  wall.     The  fluid  in  the  interior  is  transparent  and  albumi- 

*  Ovary  during  the  chilil-bciLrlng  period  laid  open.     a.  Graafian   veiiclta 
in  different  etagei  oi  growth,     b.  Plicated  Ind;  rsnuuniag  after  the  eiop*  of 
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nous ;    it   contains   the   minute   ovum,   together    with    molecular 
granules. 

When  the  Graafian  vesicle  is  matured  it  bursts  on  the  surface  of 
the  ovary,  and  tlie  contained  ovum  escapes  into  the  Fallopian  tube. 
After  the  shedding  of  the  ovum  the  ruptured  vesicle  gives  origin 
to  a  yellow  substance,  corpus  luteum^  which  finally  changes  into  a 
cicatrix  (b). 

Bloodvessels  and  nerves.  The  ovarian  artery  pierces  the  ovaiy  at 
the  anterior  or  attached  border,  and  its  branches  run  in  zigzag  lines 
through  the  stroma,  to  which  and  the  Graafian  vesicles  they  are 
distributed.  The  veins  begin  in  tlie  vesicles  and  the  texture  of  the 
ovary,  and  after  escaping  from  its  substance,  form  a  plexus  {pom- 
pinifomi)  within  the  fold  of  the  broad  Ugament.  The  nerves  are 
derived  from  the  sympathetic  on  the  ovarian  and  uterine  vessels. 

Appendage  to  the  ovary  (fig.  185,  k)  (Parovarium,  Organ  of  Rosen- 
muller).  On  holding  up  the  broad  ligament  of  the  uterus  to  the 
light,  a  collection  of  small  tortuous  tubules  will  be  seen  between 
the  ovary  and  the  Fallopian  tube.  This  is  the  remnant  of  the  upper 
part  of  the  Wolfiian  body  of  the  fetus  ;  it  is  about  one  inch  broad, 
with  its  base  to  the  Fallopian  tube,  and  apex  to  the  attached  part 
of  the  ovary.  The  small  tubes  are  from  twelve  to  twenty  in  number; 
at  the  wider  end  they  are  joined  more  or  less  perfectly  by  a  tube 
crossing  the  rest,  which  is  prolonged  sometimes  a  short  way  into 
the  broad  ligament.  Each  tube  is  a  closed  fibrous  capsule  with  a 
clear  fiuid  within,  and  with  a  lining  of  epithelium. 

Fallopian  Tubes  (fig.  185,  e).  Two  in  number,  one  on  each  aide, 
they  convey  the  ova  from  the  ovaries  to  the  uterus,  and  correspond 
in  their  office  with  the  vasa  deferentia  in  the  male. 

Each  is  about  four  inches  in  length :  cord-like  at  the  inner  end, 
where  it  is  attached  to  the  upper  part  of  the  uterus,  it  increases  in 
size  towards  the  outer  end,  and  terminates  in  a  wide  extremity  (/), 
like  the  mouth  of  a  tnunpet.  This  dilated  end  is  fringed,  and  the 
pieces  are  called  fimbria.  When  the  fimbriated  end  is  floated  out 
in  water,  one  of  the  processes  {g)  may  bo  seen  to  be  connected 
with  the  outer  end  of  the  ovary.  In  the  centre  of  the  fimbriae  is  a 
groove  leading  to  the  orifice  of  the  Fallopian  tube. 

On  opening  the  tube  with  care,  the  size  of  the  contained  space, 
and  its  small  aperture  into  the  uterus  can  be  observed.  Its  canal 
varies  in  size  at  difEerent  spots : — the  narrowest  part  is  at  the  orifice 
into  the  uterus  (ostium  uterinum),  where  it  scarcely  gives  passage 
to  a  fine  bristle  ;  towards  the  outer  end  it  increases  a  little,  but  it 
is  rather  diminished  in  diameter  at  the  outer  aperture  (ostium 
abdominale). 

Structure,  This  excretory  tube  has  the  same  structure  as  the  uterus 
with  which  it  is  connected,  viz.,  a  muscular  layer  covered  externally 
by  peritoneum,  and  fined  by  mucous  membrane. 

The  muscular  coat  is  formed  of  an  external  or  longitudinal,  and 
an  internal  or  circular  layer ;  both  these  are  continuous  with  similar 
strata  in  the  wall  of  the  uterus. 

The  mucous  membrane  forms  some  longitudinal  foldSi  particularly 
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at  the  outer  end.   At  the  inner  extremity  of  the  canal  it  is  continued 

into  the  mucous  lining  of  the  uterus,  but  at  the  outer  end  it  joins  ia  oontinu- 

the  peritoneum.    A  columnar  and  ciliated  epUhelium  covers  the  ritoneum?^ 

surface,  as  in  the  uterus,  and  is  said  by  Henle  to  be  detected  on  the 

outer  surface  of  the  fimbriro. 

The  bloodvessels  and  nerves  are  furnished  from  those  supplied  to  Vessels, 
the  ovary  and  uterus. 

THE  BLADDEB,  URETHRA,  AND  RECTUM. 

Bladder.  The  peculiarities  in  the  form  and  size  of  the  female  Anatomy  or 
bladder  have  been  detailed  in  the  description  of  the  connections  of  ^^**^^*^- 
the  viscera  of  the  female  pelvis  (p.  560).    For  a  notice  of  its  struc- 
ture, the  anatomy  of  the  male  bladder  is  to  be  referred  to  (p.  573). 

Dissection.  To  prepare  the  bladder,  distend  it  with  air,  and  remove  Prepamtion 
the  peritoneal  covering  and  the  loose  tissue  from  the  muscular  fibres.  ^'^^ 

After  the  external  anatomy  of  the  bladder  and  urethra  has  been  open  it 
learnt,  they  are  to  be  slit  open  along  the  upper  part. 

Urethra.  The  length  and  the  connections  of  the  excretory  tube  LengUi  of 
are  given  m  page  560. 

The  average  diameter  of  the  urethra  is  rather  more  than  a  quarter  Bize ; 
of  an  inch,  and  the  canal  is  enlarged  and  funnel-shaped  towards 
the  neck  of  the  bladder :  near  the  external  aperture  is  a  hollow  in 
the  floor.    In  consequence  of  not  being  surrounded  by  resistant  it  can  be 
structures,  the  female  urethra  is  much  more  dilatable  than  the  aiuted. 
<;orresponding  passage  in  the  male. 

Structure.  Like  Uie  urethra  of  the  male,  it  consists  of  a  mucous  Tnbe  like 
-coat,  whiqh  is  enveloped  by  a  plexus  of  bloodvessels,  and  by  mus-  jn^ie.      ^ 
cular  fibre. 

The  muscular  layer  extends  the  whole  length  of  the  urethra.    Its  Mascolar 
fibres  are  circular,  corresponding  with  the  prostatic  enlargement  in  ^ilurfli^ 
the  other  sex,  and  continuous  behind  with  the  middle  layer  of  the 
bladder.    In  the  perinsBal  ligament  this  stratum  is  covered  by  the 
constrictor  urethras  as  in  the  male  (p.  435). 

The  mucous  coat  is  pale  except  near  the  outer  orifice.    It  is  Mncoiu 
marked  by  longitudinal  folds ;  and  one  of  these,  in  the  floor  of  the  ^^\'     ^ 
•canal,  resembles  the  median  crest  in  the  male  urethra  (p.  576).  floor; 
Around  the  outer  orifice  are  some  mucous  foIUcUs  ;  and  towards  foUioJes  and 
the  inner  end  are  tubular  mucous  glands^  whose   apertures   are  8^*°^ 
arranged  in  lines  between  the  folds  of  the  membrane.    A  laminar 
epithelium  is  spread  over  the  surface,  and  beneath  it  are  deeper  eiiitbelimn. 
conical  cells  as  in  the  bladder. 

A  submucous  stratum  of  longitudinal  elastic  and  muscular  tissues  Sabmncoas 
lies  close  beneath  the  mucous  membrane,  as  in  the  male.  tissue. 

Dissection.  The  rectum  may  be  prepared  for  examination  by  dis-  Prepantion 
tending  it  with  tow,  and  by  removing  the  peritoneal  covering  and  ®''^*'""- 
the  areolar  tissue  from  its  surface. 

Rectum.  The  structure  of  the  rectum  is  similar  in  the  two  sexes ;  Rectum  like 
and  the  student  may  use  the  description  in  the  Section  on  the  viscera  ^^}  **'**'** 
of  the  male  pelvis  (p.  572). 

Q  Q 
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Two  muscles,  the  pyrifonnis  and  obturator  intemus,  have  their 
origin  within  the  cavity  of  the  pelvis. 

Dissection.  Take  away  any  fascia  or  areolar  tissue  which  may 
remain  on  the  muscles ;  and  define  their  exit  from  the  pelvis, — ^the 
pyrifonnis  passing  through  the  great  sacro-sciatic  notch,  and  the 
obturator  through  the  small  notch  of  the  same  name.  On  the  right 
side  the  dissector  may  look  to  the  attachment  of  the  levator  ani 
muscle  to  the  pubic  part  of  the  hip-bone. 

The  PTBiFORMis  MUSCLE  is  directed  outwards  through  the  great 
sacro-sciatic  notch  to  the  great  trochanter  of  the  femur.  The  muscle 
has  received  its  name  from  its  form. 

In  the  pelvis  the  pyrif ormis  arises  by  three  slips  from  the  second, 
third,  and  fourth  pieces  of  the  sacrum,  between  the  anterior  aper- 
tures, and  from  the  lateral  part  of  the  bone  external  to  those  holes ; 
as  it  passes  from  the  pelvis,  it  takes  origin  also  from  the  surface  of 
the  hip-bone  forming  the  upper  part  of  the  large  sacro-sciatic  notch, 
and  from  the  great  sacro-sciatic  ligament.  From  this  origin  the 
fibres  converge  to  the  tendon  of  insertion  into  the  trochanter.  (Dis- 
section of  the  Buttock.) 

The  anterior  surface  is  in  contact  with  the  rectum  on  the  left  side, 
with  the  sacral  plexus,  and  with  the  sciatic  and  pudic  branches  of 
the  internal  iliac  vessels.  The  opposite  surface  rests  on  the  sacnmi, 
and  is  covered  by  the  great  gluteal  muscle  outside  the  pelvis.  The 
upper  border  is  near  the  hip-bone,  the  gluteal  vessels  and  the  supe- 
rior gluteal  nerve  being  between  ;  and  the  lower  border  is  contiguous 
to  the  coccygeus  muscle,  the  sacral  plexus,  and  the  sciatic  and  pudic 
vessels  intervening. 

Action.  The  pyrifonnis  belongs  to  the  group  of  external  rotaton 
of  the  hip-joint ;  and  its  use  will  be  given  with  the  description  of 
the  rest  of  the  muscle  in  the  dissection  of  the  Buttock. 

The  OBTURATOR  INTERNU8  MUSCLE  hss  its  origin  in  the  pelvis,  and 
insertion  at  the  great  trochanter  of  the  femur,  like  the  preceding ; 
but  the  part  outside  is  almost  parallel  in  direction  with  that  inside 
the  pelvis. 

The  muscle  arises  by  a  broad  fieshy  attachment  from  the  obtura- 
tor membrane,  except  a  small  part  behind ;  from  the  pelvic  fascia 
covering  its  surface ;  slightly  from  the  bone  anterior  to  the  thyroid 
hole,  but  from  all  the  smooth  inclined  surface  of  the  pelvis  behind 
and  above  that  aperture,  though  opposite  the  small  sacro-sciatic 
foramen  a  thin  layer  of  fat  separates  the  fleshy  fibres  from  the  bone. 
The  fibres  are  directed  backwards  and  somewhat  downwards,  and 
end  in  three  or  four  tendinous  pieces,  which  turn  over  ^e  sharp 
edge  of  the  liip-bone  corresponding  with  the  small  sacro-sciatic 
notch.  Outside  the  pelvis  the  tendons  blend  into  one,  which  is 
inserted  into  the  great  trochanter. 
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The  muscle  is  in  contact  by  one  surface  with  the  wall  of  the  Part  of 
pelvis  and  the  obturator  membrane  ;  by  the  other  surface  with  the  S'pSvi^ 
pelvic  fascia,  and  towards  its  lower  border  with  the  pudic  vessels  cavity, 
and  nerve. 

Action,  The  muscle  draws  the  trochanter  towards  the  back  of  the  Use  as 
hip-bone  over  which  it  bends,  and  rotates  out  the  hip-joint.    For  rotator, 
further  notice  of  its  use,  see  the  dissection  of  the  Buttock. 

CoccYOEUS  Muscle.  The  position  and  the  connections  of  this  Coccygeus 
muscle  may  be  studied  with  advantage  in  the  interior  of  the  pelvis.  ^     ^' 
The  muscle  is  described  at  p.  547. 


LIGAMENTS  OP  THE  PELVIS. 

The  following  are  the  articulations  between  the  bones  of  the  pel-  Outline  of 
vis : — ^The  several  pieces  of  the  sacnun  and  coccyx  are  united  with  lationa.*'** 
one  another.    The  sacrum  is  joined  at  its  base  to  the  last  lumbar 
vertebra,  at  its  apex  to  the  coccyx,  and  laterally  to  the  two  innomi- 
nate bones.    And  the  innominate  bones  are  connected  together  in 
front,  as  well  as  to  tlie  sacrum  and  the  spinal  column  posteriorly. 

Union  of  Pieces  of  Sacrum  and  Coccyx.  Whilst  the  pieces  of 
the  sacrum  and  coccyx  remain  separate  they  are  articulated  as  in  ugamenta 
the  other  vertebrae  by  an  anterior  and  posterior  common  ligament,  jJ^^|JJ 
with  a  disc  of  intervertebral  substance  for  the  bodies  ;  and  by  other 
ligaments  for  the  neural  arch  and  processes  (p.  372). 

After  the  sacral  vertebra)  have  coalesced,  only  rudiments  of  the  and  joined. 
ligaments  of  the  bodies  are  to  be  recognised ;  but  when  the  pieces  of 
the  coccyx  unite  by  bone,  those  ligaments  disappear  in  the  adult 
male. 

Sacro-vertebral  Articulation.  The  base  of  the  sacrum  is  articu-  sacmm 
lated  with  the  last  lumbar  vertebra  by  ligaments  similar  to  those  ^^£^ 
uniting  one  vertebra  to  another  (p.  373)  ;  and  by  one  special  liga- 
ment— ^the  sacro-vertebral. 

Dissection,  For  the  best  manner  of  bringing  these  different  liga-  Diuection. 
ments  into  view,  the  dissector  may  consult  the  directions  already 
given  for  the  dissection  of  the  ligaments  of  the  vertebrse  (p.  372). 

The  common  ligaments  for  the  bodies  of  the  two  bones  are  an  By  Uga- 
anterior  and  a  posterior,  with  an  intervening  fibro-cartilaginous  ™^" 
substance.    Between  the  neural  arches  lie  the  ligamenta  subflava  ;  tebrss, 
and  between  the  spines  the  supra  and  interspinous  bands  are  situate. 
The  articular  processes  are  united  by  capsular  ligaments  with  syno- 
vial membranes. 

The  sacro^ertebral  ligament  is  a  rather  strong  bundle  of  fibres,  and  by 
which  reaches  from  the  under  surface  of  the  tip  of  the  transverse  SS^fsacro- 
process  of  the  last  lumbar  vertebra  to  the  lateral  part  of  the  base  vertebral. 
of  the  sacrum.    Widening  as  it  descends,  the  ligament  joins  the 
fibres  in  front  of  the  articulation  between  the  sacrum  and  the  inno- 
minate bone. 

Sacbo-coccygeal  Abticulation.  The  sacrum  and  coccyx  are  united  Union  of 
at  the  centre  by  a  fibro-cartilage,  and  by  an  anterior  and  posterior  JJiJ!^"*'^ 

Q  Q  2 
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aacmmand 
hip  bone. 
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Anterior 
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Posterior 
ligaments ; 


one  more 
distinct,  the 
ubbque. 


Articular 
cartilage. 


Motion  is 
very  alight, 


PS  Meonrlty 
required; 


common  ligament.  And  there  is  a  separate  articulation  for  the 
comua  of  the  bones. 

Dissection.  Little  dissection  is  needed  for  these  ligaments.  When 
the  areolar  tissue  has  been  removed  altogether  from  the  bones,  the 
ligaments  will  be  apparent. 

Tlie  anterior  ligament  (sacro-coccygeal)  consists  of  a  few  fibres 
that  pass  between  the  bones  in  front  of  the  fibro-cartilage. 

The  posterior  ligament  is  wide  at  its  attachment  to  the  last  piece 
of  the  sacrum,  but  narrows  as  it  descends  to  be  inserted  into  the 
coccyx. 

The  fihrO'Cartilage  resembles  that  between  the  bodies  of  the  other 
vertebras,  and  is  attached  to  the  surfaces  of  the  bones. 

Articulation  of  the  comua.  The  comua  of  the  first  piece  of  the 
coccyx  are  united  with  the  comua  of  the  last  sacral  vertebra  by 
ligamentous  bands,  and  not  by  joints  as  in  the  articular  processes 
of  the  other  vertebrae. 

Movement  Wliilst  the  coccyx  remwis  separate  from  the  sacnmif 
a  slight  antero-posterior  movement  will  take  place  between  them. 

Sacbo-iluc  Articulation.  The  irregular  siurfaces  by  whidi  the 
sacrum  and  the  innominate  bone  articulate,  are  united  by  cartilage 
(synchondrosis),  and  are  maintained  in  contact  by  anterior  and 
posterior  sacro-iliac  ligaments.  Inferiorly  the  bones  are  further 
connected,  without  being  in  contact,  by  the  strong  sacro-sciatic 
ligaments. 

Dissection.  To  see  the  posterior  ligaments,  the  mass  of  muscle  at 
the  back  of  the  sacrum  is  to  be  removed  on  the  side  on  whidi  the 
innominate  bone  remains.  The  anterior  bands  will  be  visible  on 
the  removal  of  some  areolar  tissue.  The  small  sacro-sciatic  liga- 
ment will  be  brought  into  view  by  removing  the  coccygeus ;  and 
the  large  ligament  is  dissected  with  the  lower  limb. 

The  anterior  sacro-Uiac  ligament  consists  of  a  few  thin  scattered 
fibres  between  the  bones,  near  their  articular  surfaces. 

The  posterior  ligaments  (sacro-iliac)  are  much  stronger  than  the 
anterior,  and  the  fibres  are  collected  into  bundles :  these  ligaments 
pass  from  the  rough  inner  surface,  at  the  posterior  end  of  the  in- 
nominate bone,  to  the  first  two  pieces  of  the  sacrum.  One  bundle, 
which  is  distinct  from  the  others,  and  more  superficial,  is  named 
the  oblique  or  long  posterior  ligament;  it  is  attached  to  the  posterior 
upper  iliac  spinous  process,  and  descends  almost  vertically  to  the 
third  piece  of  the  sacram. 

Articular  cartilage.  Between  the  irregular  surfaces  of  the  bones 
is  a  thin  uneven  layer  of  cartilage  (fig.  187,  a).  It  fits  into  the 
inequalities  of  the  osseous  surfaces,  uniting  them  veiy  firmly  to- 
gether. On  separating  the  bones  after  the  other  ligaments  are 
examined,  the  cartilage  may  bo  detached  with  a  knife. 

Movement.  There  is  scarcely  any  appreciable  motion  in  the  sacro- 
iliac articulation,  even  when  the  hip-bone  is  seized  by  the  hand, 
and  forcibly  pulled  in  different  directions.  The  articulation  seems 
designed  for  security  and  little  movement,  inasmuch  as  the  snifaoes 
are  not  in  contact,  are  very  irregular,  and  have  a  fiim  and  in- 


8ACB0-SCIATIC    LIQAHBNTa. 

extenrible  piece  of  cartilage  interpoaed  between  theiu.    In  some 
itutancea,  and   espedally  dnring   pregnancy,  there   is  a   greater  m 
degree  of  motion  perceptible,  '°'"°- 

Two  iacro-»ciatic  UgameaU  pass  from  the  lateral  part  of  the  8«ro*M»tic 
sacrum  and  coccyx  to  the  hmder  border  of  the  os  innominatiun,  Brabrol" 
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Pig.l88.t 


across  the  space  between  the  bones  at  the  back  of  the  pelvis :  they 
are  named  targe  and  small. 

The  large  liganient  (fig.  168,  a)  reaches  from  the  back  of  the  Luge, 
hip  bone,  and  the  side  of  the  aacrum  and  coccyx  to  the  iachial  tube- 
rodty.    Aa  this  may  have  been  cot  in  the  examination  of  the  glateal 
region,  no  further  notice  is  given  here  ;  bat  if  it  remains  entire,  see 
Dissection  of  the  Buttock  for  its  description. 

The  rmall  ligament  (fig.  188,  b)  is  attached  intenially  by  a  wide  Smiii ; 
piece  to  tlie  border  of  the  sacrum  and  coccyx,  where  it  is  united 
with  the  origin  of  the  preceding  band.     The  fibres  ive  dhected  ittwhra 
outwards,  and  are  inserted  by  a  narrowed  part  into  the  ischial  spine 
of  the  hip  bone.    Its  pelvic  surface  is  covered  by  the  coccygeus  udconi 
muscle  ;  and  by  the  opposite  surface  it  ia  in  contact  with  the  great  ^'''*' 
sacro-Hciatic  ligament.    Above  it  is  the  large  sacro-scjatic  foramen ; 
and  below  it  ia  the  small  foramen  of  the  same  name,  which  is 
bounded  by  the  two  ligaments. 

By  their  position  theeo  ligaments  convert  into  two  foramina  Apartnij 
(saCTO-sciatic),  the  large  saero-aciatic  excavation  in  the  dried  bones :  ^^ 
the  openings,  and  the  parts  they  give  passage  to,  are  described  with 
the  Buttock. 


*  Thk  tgnre  shows  the  irregular  piece  of  caitiligs  (a) 
artictilatioii. 
t  ^tento^e  Itgamenta.     a.   Large  cr  portaiiar  Ugunsnt. 


the  lacro-IIiae 
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8i>«iai  iis^  LiaAMENTO  07  TBB  Imhohinatb  Boneb  (fig.  189).  The  im 
Mpbom  I>oD^  AK  united  in  front,  at  the  pubic  symphyms,  hy  an  interpoaed 
piece  of  cardlago  and  special  ligamenta  ;  and  beliind,  each  IB  con- 
nected with  the  ti'anaverse  process  of  Uie  last  lumbar  vertebra  by  I, 
aeparate  band  (ilio-lumber).  In  the  centre  of  the  bone  is  a  mem- 
branouB  structure  cJonng  the  thyroid  aperture. 
njo-iamiiK  The  itio-lumbar  or  Uio-vertehral  ligament  is  triangular  in  form, 
and  is  divided  into  fasciculi.  Internally  it  ia  attached  to  the  tip  ci 
the  transverse  process  of  the  laBt  lumbar  vertebra ;  externally  tbs 

Fig.  188.,' 


fibres  spread  out,  and  are  inserted  into  the  ihac-crest  for  about  an 
inch,  oppoMte  the  posterior  part  of  the  iliac  fowa.  To  the  upper 
border  of  Hie  ligament  the  fasda  Inmbomm  is  attached :  its  posterior 
surface  is  covered  by  the  qnadratna  lumbomm,  and  its  anterior  i^ 
the  iliacns  muscle. 

The  thin  obturator  maiArane  (fig.  189,  V)  closes  almost  entiroly 
the  thyroid  foramen,  and  is  composed  of  fibres  crossing  in  diSerent 
directjons.  It  is  attached  to  the  bouy  margin  of  the  foramen,  except 
above  where  the  obturator  vessels  pan  through  ;  and  towards  the 
lower  part  of  the  aperture  it  ia  connected  to  the  pelvic  aspect  of 
the  hip-bone.    The  surfaces  of  the  ligament  give  attachment  to  the 

*  Ligame&ti  of  Um  tjm^bjm  pnbii,  tJijnM  bolB,  ukd  futatmlniii.  ■. 
Anterior  ligament  of  Uie  ijinphjiii ;  d,  inferior,  ud  r,  cartUifo  et  tW 
Bjmphjeia,  -with  a  ilit  in  ths  middle,  h.  Obtnntor  napbraag.  t.  Svbca 
ol  the  acatatnlnm  corered  irith  cartiliigA.  /.  Pattf  mbstuiea  in  ^e  aoeta- 
bDlnn.  g.  Cotjloid  ligament,  vliich  ii  cnt  where  it  fanm  part  af  tka  ln» 
WM  baod  om  tbe  notch,    k.  Seep  part  tA  tiie  lipn^  oror  tli*  cot^kid 
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obturator  muscles.     Branches  of  the  obturator  vessels  and  nerve 
perforate  it. 

Pubic  Articulation  (fig.  189,  a)  (symphysis  pubis).    The  oval  !J"***"5^ 
pubic  surfaces  of  the  hip  bones  are  imited  by  cartilage,  and  by     *^^ 
tibres  in  front  of,  and  above  the  bones :  they  are  also  connected  by 
a  strong  subpubic  ligament. 

The  anterior  pubic  ligament  (fig.  189,  a)  is  very  strong  and  is  Anterior 
formed  of  different  layers  of  fibres.  The  superficial  are  oblique, 
and  cross  one  anotlier,  joining  with  the  aponeurosis  of  the  external 
oblique  muscle  of  the  abdomen ;  but  the  deeper  fibres  are  transverse 
between  the  surfaces  of  the  bones.  Some  of  the  deepest  fibres 
contain  cartilage  cells. 

There  is  not  any  strong  posterior  band  ;  but  beneath  the  perios-  Few  flbrcii 
teum  are  a  few  scattered  fibres  in  contact  with  the  articular  carti-  °^^°"^' 
lage. 

The  superior  ligamentoua  fibres  fill  the  interval  between  the  bones  Upper  band, 
above  the  cartilage. 

Tlie  subpubic  ligament  (fig.  189,  d)  (ligam.  arcuatum)  is  a  strong  Subpubte 
triangularly-shaped  band  below  the  symphysis,  and  occupies  the 
upper  part  of  the  pubic  arch.  The  apex  of  the  ligament  touches 
the  articular  cartilage,  and  the  base,  contained  within  the  triangular 
perinaeal  ligament,  is  turned  towards  the  membranous  part  of  the 
urethra. 

Dissection,  The  cartilage  will  be  best  seen  by  a  transverse  section  CwiUage, 
of  the  pubes,  which  will  show  the  disposition  of  the  anterior  liga- 
ment of  the  articulation,  and  the  thickness  of  the  cartilage,  with  its 
toothed  mode  of  insertion  into  the  bone ;  but  when  an  opportunity 
ofEers,  a  vertical  section  may  be  made. 

Cartilage  (fig.  189,  c).  The  cartilage  is  firmly  fixed  to  the  ridged  Dtepotition 
bony  surfaces  of  the  symphysis :  it  is  wider  above  than  below,  and  phyau."^^' 
is  generally  as  thick  again  before  as  behind.    Variations  in  its  size 
depend  on  the  shape  of  the  bones. 

Towards  the  posterior  part  of  the  cartilage  there  is  a  narrow  Hollow 
fissure  with  uneven  walls ;  and  a  fibrous  structure  with  large  inter-  °  ^ ' 
spersed  compound  cells  is  to  be  recognised  in  the  wall.    It  extends  variations 
usually  the  whole  depth  of  the  cartilage  and  through  a  half  or  a  '^  * 
third  of  the  thickness :  it  is  said  to  increase  in  pregnancy.   In  some 
bodies  it  reaches  through  the  cartilage  so  as  to  divide  this  into  two 
collateral  pieces. 

Movement,  As  the  bones  are  not  in  contact  in  the  pubic  sym-  ^2f? 
physis,  but  are  united  by  an  intermediate  cartilage,  the  motion  is 
usually  very  slight.    The  kind  of  movement  of  the  hip  bone  is  ^J^^Jj^ 
inward  and  outward,  so  as  to  increase  or  diminish  the  pelvic  and  oat : 
cavity. 

When  the  pubic  cartilage  is  divided  into  two  by  a  larger  central  ^2^ 
space  than  usual,  greater  freedom  of  motion  is  present  in  the  sym-     ^  ^^ ' 
physis  ;  and  in  pregnancy  the  looseness  of  the  innominate  bone  is  pxegnancy. 
sometimes  so  great  as  to  interfere  seriously  with  locomotion. 
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t  The  other  sacral  nerves  aie  described  at  p.  566. 
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CHAPTER   IX. 

DISSECTION    OF    THE    LOWER   LIMB. 


Sectiox  L 
THE   FEONT   OF   THE  THIGH. 


Fositioiiof 
the  body. 


Ol^Jectson 
the  surface. 


Promi- 
nences 
limitinK  the 


Directions.        ALL  the  parts  described  in  Section  I.  are  to  be  examined  before 
the  time  for  turning  the  body  arrives. 

Position.  During  the  dissection  of  the  front  of  the  thigh  the  body 
lies  on  the  back,  with  the  buttocks  resting  on  the  edge  of  the  table, 
and  with  a  block  of  suitable  size  beneath  the  loins.  The  lower  fimb 
should  be  supported  in  a  half -bent  position  by  a  stool  beneath  the 
foot,  and  should  be  rotated  outwards  to  make  evident  a  hollow  at 
the  upper  part  of  the  thigh. 

Surface  marking.  Before  any  of  the  integument  is  removed  from 

the  limb,  the  student  is  to  observe  the  chief  eminences  and  hoUows 

on  the  surface  of  the  tliigh. 

The  limit  between  the  thigh  and  abdomen  is  marked,  in  front,  by 

iimiun  me  *^®  ^"^^  band  of  Poupart's  ligament  reaching  from  the  crest  of  the 

thigh  above,  hip  bone  to  the  pubes.   On  the  outer  side,  the  separation  is  indicated 

by  the  convexity  of  the  iliac  crest  of  the  hip  bone,  which  snbsideB 

behind  in  the  sacrum  and  coccjrx.   On  the  inner  side  is  the  projection 

of  the  pubes,  from  which  a  line  of  bone  (pubic  arch)  may  be  traced 

backwards  along  the  inner  and  upper  parts  of  the  limb  to  the  ischial 

tuberosity. 

On  the  anterior  aspect  of  the  thigh,  and  close  to  Ponpart*8  liga- 
ment, is  a  sh'ght  hollow,  corresponding  with  the  triangular  space  of 
Scarpa,  in  which  the  larger  vessels  of  the  limb  are  contained ;  and 
Mztending  thence  obliquely  towards  the  inner  side  of  the  limb,  is  a 
^  slijght  depression  marking  the  situation  of  the  femoral  artery  beneath. 
Groove  over  The  position  of  tlie  arterial  trunk  may  be  ascertained  by  a  line  £rom 
the  centre  of  the  interval  between  the  symphyais  pubis  and  the  crest 
of  the  liip  bone,  to  the  inner  condyle  of  the  femur. 

At  the  outer  side  of  the  thigh,  about  four  inches  below  and 
behind  the  anterior  part  of  the  iliac  crest,  the  well-marked  projec- 
tion of  the  great  trochanter  of  the  f  emor  will  be  recognised.  In  a 
Head  of  the  thin  body  the  head  of  the  femur  may  be  felt  by  rotating  the  limb 
femur.  inwards  and  outwards,  whilst  the  thumb  of  one  hand  is  placed  in 
the  hollow  below  Poupart's  ligament,  or  the  fingers  behind  the  great 
trochanter. 


Hollow  of 

Scarpa's 
space. 


femoral 
artery. 


Position  of 
great  tro- 
chanter. 
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At  the  knee  the  outline  of  the  several  bones  entering  into  the  Bony  emi- 
formation  of  the  joint  may  be  traced  with  ease.    In  front  of  the  jj*****  ®' 
joint,  when  it  is  half-bent,  the  rounded  prominent  patella  may  be  p^^jj,^ 
perceived  ;  tliis  bone  is  firmly  fixed  whilst  the  limb  is  kept  in  the 
same  position,  but  is  moved  with  great  freedom  when  the  joint  is 
extended,  so  as  to  relax  the  muscles  inserted  into  it.    On  each  side  condyles  of 
of  the  patella  is  the  projection  of  the  condyle  of  tlie  femur,  but  ***®  femor- 
that  on  the  inner  side  is  the  largest.   If  the  fingers  are  passed  along 
the  sides  of  the  patella  whilst  the  joint  is  half  bent,  they  will  be 
conducted  to  the  tuberosities  of  the  head  of  the  tibia,  and  to  a  TnbertMities 
slight  hollow  between  the  bones.  ^^^  ***^ 

Behind  the  joint  is  a  slight  depression  over  the  situation  of  the  The  ham 
ham  or  popliteal  space  ;  and  on  its  sides  are  firm  boundaries,  wliich  ^^^'^ 
ore  formed  by  the  tendons  (hamstrings)  of  the  fiexor  muscles  of 
the  leg. 

Dissection,  With  the  position  of  the  limb  tlie  same  as  before  Disaeetion. 
directed,  the  student  begins  the  dissection  with  the  examination  of 
the  subcutaneous  fatty  tissue  with  its  nerves  and  vessels. 

At  first  the  integument  is  to  be  reflected  only  from  the  hollow  on  Tkke  up 
the  front  of  the  thigh  close  below  Poupart's  ligament    To  raise  J^'^of^Sj* 
the  skin  from  this  part,  an  incision  about  four  inches  in  length,  and  th^ 
only  skin  deep,  is  to  be  made  from  the  pubes  along  the  inner 
border  of  the  tliigli.    At  the  lower  end  of  the  first  incision,  another 
cut  is  to  be  directed  outwards  across  the  front  of  the  limb  to  the 
outer  aspect ;  or''  at  the  upper  end  the  knife  is  to  be  carried  along 
the  line  of  Poupart's  hgament  as  far  as  the  crest  of  the  hip  bone. 
The  piece  of  skin  included  by  these  incisions  is  to  be  raised  and 
turned  outwards,  without  taking  with  it  the  subcutaneous  fat. 

The  subcutaneous  fatty  tissue,  or  the  superficial  fascioy  forms  a  saperfleial 
general  investment  for  tiie  limb,  and  is  constructed  of  a  network  **■«»» 
of  areolar  tissue,  with  fat  or  adipose  substance  amongst  the  meshes,  how 
As  a  part  of  the  common  covering  of  the  body,  it  is  continuous  '<*™***- 
with  that  of  the  neighbouring  regions,  consequently  it  may  be 
followed  inwards  to  the  scrotum  or  labium,  and  upwards  on  the 
abdomen. 

Its  thickness  varies  in  different  bodies,  according  to  the  quantity  Thieinie« 
of  fat  in  it ;  and  at  the  upper  part  of  the  thigh  it  is  divisible  into  ^^*'***  • 
two  strata  (superficial  and  deep)  by  some  cutaneous  vessels  and££^J^ 
inguinal  glands.    The  superficial  of  the  two  layers  is  apparent  after  S&^ 


the  removal  of  the  skin,  but  its  connections  will  be  made  mor^ 
evident  by  the  following  dissection. 

Dissection,  To  reflect  the  superficial  stratum  of  the  fascia,  in-  To  niM  the 
cisions  similar  to  those  in  the  skin  are  to  be  employed,  though  the  JtSniSun!*^ 
transverse  one  is  not  to  reach  so  low  on  the  thigh  by  a  couple  of 
inches  ;  and  the  separation  from  the  subjacent  structures  is  to  be 
begun  at  the  lower  part,  where  the  large  saphenous  vein,  and  a 
condensed  or  membranous  appearance  on  the  under  surface,  will 
mark  the  depth  of  the  stratum.  This  layer  of  ihe  fat  may  be  thrown 
upwards  readily,  by  a  few  touches  of  the  knife  along  the  middle 
line  of  the  limb  ;  but  where  vessels  and  glands  are  not  found,  viz.^ 
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alpng  the  outer  and  inner  borders  of  the  thigh,  the  8e|>aration  of  the 
superficial  fascia  into  two  layers  cannot  be  easily  made. 

The  subcutaneous  layer  of  the  fat  decreases  in  thickness  near 
Poupart's  ligament,  becoming  more  fibrous  at  the  same  spot ;  and 
at  its  under  aspect  is  a  smooth  and  membranous  surface.  It  con- 
ceals the  superficial  vessels  and  the  inguinal  glands,  and  b  separated 
by  these  from  Poupart^s  ligament. 

Dissection  (fig.  191).  The  inguinal  glands  and  the  superficial 
vessels  are  to  be  next  laid  bare  by  the  removal  of  the  surrounding 
fat ;  but  the  student  is  to  be  careful  not  to  destroy  the  deeper,  vezy 
thin  layer  of  the  superficial  fascia,  which  is  beneath  them,  and  is 
visible  chiefly  on  the  inner  side  of  the  centre  of  the  limb.  Three 
sets  of  vessels  are  to  be  dissected  out  :^-One  set  (artery  and  vein) 
is  directed  inwards  to  the  pubes,  and  is  named  exteinal  pudic; 
another,  superficial  epigastric,  ascends  over  Poupart^s  ligament; 
and  the  tliird,  or  the  superficial  circumflex  iliac,  appears  at  the  outer 
border  of  the  limb.  The  large  vein  in  the  middle  line  of  the  thigh 
to  which  the  branches  converge,  is  the  internal  saphenous. 

Some  of  the  small  lymphatic  vessels  may  be  traced  from  one 
inguinal  gland  to  another. 

A  small  nerve,  the  ilio-inguinal,  is  to  be  sought  on  the  inner  side 
of  the  saphenous  vein,  close  to  the  pubes ;  and  the  branch  of  the 
genito-crural  nerve,  or  an  of&et  of  it,  may  be  found  a  little  outside 
the  vein. 

Superficial  Vessels.  The  small  cutaneous  arteries  at  the  top  of 
the  thigh  arc  the  first  branches  of  the  femoral  trunk  ;  they  pierce 
the  deep  fascia  (fascia  lata),  and  are  distributed  to  the  integuments 
and  the  glands  of  the  groin. 

The  external  2^ic  artery  (b)  (superior)  crosses  tlie  spermatic  cord 
in  its  course  inwards,  and  ends  in  the  integuments  of  the  penis  and 
scrotum,  where  it  anastomoses  with  offsets  of  the  internal  pudic 
artery. 

Another  external  pudic  branch  (inferior,  p.  619)  pierces  the  fasda 
lata  at  the  inner  border  of  the  thigh,  and  rainifies  also  in  the 
scrotum.    In  the  female  both  branches  supply  the  labium  pudendL 

The  superficial  epigastric  artery  (c)  passes  over  Poupart's  h'gameiit 
to  the  lower  part  of  tlie  abdomen  (p.  439),  and  conmiunicates  with 
branches  of  the  deep  epigastric  artery. 

The  superficial  circumflex  iliac  artery  (d)  is  the  smallest  of  the 
three  branches :  appearing  as  two  or  more  pieces  on  tlie  outer  border 
of  the  thigh  near  the  iliac  crest,  it  is  distributed  in  the  integuments: 
it  supplies  an  ofiEset  with  the  external  cutaneous  nerve. 

A  vein  accompanies  each  artery,  having  the  same  name  as  its  com- 
panion vessel ;  and  ends  in  the  upper  part  of  the  saphenous  vein, 
with  the  exception  of  that  with  the  inferior  pudic  artery :  but  the 
description  of  these  veins  will  be  given  in  a  subsequent  page. 

The  superficial  inguinal  glands  (e)  are  arranged  in  two  lines.  One 
set  lies  across  the  thigh,  near  Poupart*8  ligament ;  and  the  other  iH 
situate  along  the  side  of  the  saphenous  vein.  In  the  lower  or 
femoral  group  the  glands  are  larger  than  in  the  upper,  and  the 
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lymphatic  ^ressels  from  the  surface  of  the  lower  limb  enter  them,  which  re. 
The  upper  or  abdominal  group  is  joined  by  the  lymphatics  of  the  renUym^ 
penis,  by  those  of  the  lower  part  of  the  abdomen,  and  by  those  of  phatics. 
the  buttock.    The  glands  vary  much  in  nmnber  and  size  ;  and  not 
unfrequently  the  longitudinal  set  by  the  side  of  the  vein  are  blended 
together. 

Dissection.  The  deeper  layer  of  the  superfidal  fascia  is  to  be  Raise  the 
detached  from  the  subjacent  fascia  lata.    Internal  to  the  saphenous  turn  ofUid 
vein  a  thin  membrane  can  be  raised  by  transverse  cuts  above  and  "^iperflcua 
below,  and  by  a  longitudinal  one  on  the  inner  side  of  the  thigh  ; 
but  external  to  that  vessel  there  exists  scarcely  a  continuous  layer. 
The  handle  of  the  scalpel  may  be  employed  in  the  separation  ;  and 
the  dissector  is  to  avoid  injuring  the  nerves  and  vessels.     In  re- 
flecting the  stratum  the  margin  of  an  aperture  (saphenous)  in  the 
fascia  lata  will  become  apparent. 

The  deeper  layer  of  the  superficial  fascia  is  a  very  thin  membrani-  Deep  part  of 
form  stratum,  which  is  most  evident  near  Poupart's  ligament,  and  acial^iScia 
on  the  inner  side  of  the  saphenous  vein.    About  one  inch  below  the 
ligament  it  conceals  the  large  saphenous  opening  in  the  fascia  lata ; 
and  as  it  stretches  across  the  aperture  it  is  attached  to  the  circum- 
ference,— ^internally  by  loose  areolar  tissue,  but  externally  by  firm  oovera 
fibrous  bands ;  it  is  also  connected  with  the  loose  crural  sheath  of  IJ^JS?"*  r, 
the  subjacent  vessels  in  the  aperture. 

The  part  of  the  stratum  over  the  saphenous  opening  is  perforated  where  ft  U 
by  many  small  apertures  for  the  transmission  of  the  l3rmphatics ;  triform 
and  it  has  been  named  cribriform  fascia  from  its  sieve-like  appear-  fascia. 
ance.    In  a  hernial  protrusion  through  that  opening  the  cribriform 
portion  is  projected  forwards  by  the  tumour,  and  forms  one  of  the 
coverings. 

Dissection.  Now  the  student  has  observed  the  disposition  of  the  DiMection 
superficial  fascia  near  Poupart*8  ligament,  he  may  proceed  to  ex-  ofSeSSgL 
amine  the  remainder  of  the  subcutaneous  covering  of  the  thigh, 
together  with  the  vessels  and  nerves  in  it. 

To  raise  the  skin  from  the  front  of  the  thigh,  a  cut  is  to  be  Take  awajr 
carried  along  the  centre  of  the  limb,  over  the  knee  joint,  to  rather  ^^  ^^^ 
below  the  tubercle  of  the  tibia.     At  the  extremi^  a  transverse 
incision  is  to  be  made  across  the  front  of  the  leg,  but  this  b  to 
reach  farthest  on  the  inner  side.    The  skin  may  be  reflected  in 
flaps  inwards  and  outwards ;  and  as  it  is  raised  £rom  the  front  of      'J' 
the  knee  a  superficial  bursa  between  it  and  the  patella  will  be 
opened. 

The  saphenous  vein  is  first  to  be  traced  out  in  the  fat  as  far  as  and  fonow 
the  skin  is  reflected,  but  in  removing  the  tissue  from  it  the  student  JJfn  ®"**^ 
should  be  careful  of  branches  of  the  internal  cutaneous  nerve. 

The  cutaneous  nerves  of  the  front  of  the  thigh  (fig.  190)  are  to  seek  catane- 
be  sought  in  the  fat,  with  small  cutaneous  arteries,  in  the  following  JfJi^TS 
positions  :^»0n  the  outer  margin,  below  the  upper  third,  is  placed  thigh, 
the  external  cutaneous  nerve.     In  the  middle  of  the  limb,  below 
the  upper  third,  lie  the  two  branches  of  the  middle  cutaneous  nerve. 
At  the  inner  margin  are  the  ramifications  Qf  the  internal  cutaneous 
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nerve,— one  small  ofbet  appearing  near  the  upper 
tliigfa ;  one  or  more  about  half  way  down ;  and  one  of 
bruicbes  (anterior)  about  the  lower  third. 

On  the  inner  aide  of  the  knee  three  other  cntaneoaa 
be  looked  for :— Chie,  a  branch  of  the  great  niphfiw.  ii 
ontwardfl  over  the  middle  of  the  patella.    Another,  die 
the  great  saphenooa  nerre,  lies  by  the  nde  of  the  tob  of  the 
name,  ckwe  to  the  lower  part  of  the  surface  no^ 
the  third  is  a  terminal  branch  (inner)  of  the  intemal  < 
whidi  is  close  behind  the  preceding,  and  commnnicates 

VESBELa  All  the  cutaneous  Tons  on  the  anterior  and  ii 
pects  of  the  thigh  are  collected  into  one;  and  this  tnmk 
saphenous  from  its  manifest  appearance  on  the  smface. 

The  imiemal  taphewmM  vein  (fig.  191,  a)  is  the  cntaiWQ 
of  the  inner  side  of  the  lower  limb,  and  extends  from  die  foot  Is 
the  upper  part  of  the  thigh.     In  the  part  of  its  coai«e 
sected,  the  vessel  lies  inferiorly  somewhat  behind  the  knee 
but  as  it  ascends  to  its  termination,  it  is  directed  akmg  tki 
side  and  the  front  of  the  thigh.    Kear  Ponpart's  ligament  it 
the  fascia  lata  by  a  special  opening  named  s^>henoo8,  and 
the  deep  vein  (femoral)  of  the  limb. 

Superficial  branches  join  it  both  externally  and  internally  ; 
near  Poupart's  ligament  the  three  veins  corresponding  widi 
arteries  in  tliat  situation,  viz.,  external  pudic  (6),  superficial 
trie  (c),  and  circumflex  iliac  (i/),  terminate  in  it.     Towaidb 
I1U7  fonn      upper  part  of  the  limb  the  veins  of  the  inner  side  and  bade  of  d* 
«t^*topof  *^g*'  ^"^  ^^^  frequently  united  into  one  branch,  which  enten  d* 
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saphenous  trunk  near  the  aperture  in  the  fasda  lata;  and 

times  those  on  the  outer  side  of  the  thigh  are  collected 

a  amilar  way.    AMien  this  arrangement  exists  three  large  Teini  wiD 

be  present  on  the  front  of  the  thi^  near  the  saphenous  opeoii^ 

On  the  side  of  the  knee  the  vein  receives  a  deep  branch  fium  ths 

joint. 

Some  unnamed  cuianeau*  arteries  are  distributed  to  the  inttga- 
ments  along  with  tlie  nerves ;  and  the  superficial  brandi  of  the 
anastomotic  arteiy  (p.  624)  accompanies  the  saphenous  nerve  and 
its  branches  near  the  knee. 

Kebves.  The  cutaneous  nerves  of  the  thigh  are  derived  few 
branches  of  the  lumbar  plexus,  and  are  distributed  in 
number  on  tlie  inner  than  the  outer  side. 

lUo-inguinaL  This  nerve  (p.  542)  is  small  in  size,  and 
the  surface  by  passing  through  the  external  abdominal  ring  (fig. 
190,  ') ;  it  supplies  the  scrotum,  and  ends  in  the  contiguous  part  ^ 
the  thigh,  intemal  to  the  saphenous  vein. 

The  Crenito-cruraL  The  crural  branch  of  this  nerve  (p.  542)  jMeices 
the  fascia  lata  near  Poupart's  ligament  (fig.  190,  '),  rather  external 
to  the  line  of  the  femoral  artery.  After  or  before  the  nerve  hm 
become  supcrfidal  it  communicates  with  the  middle  cutaoeow 
nerve  ;  and  it  extends  on  the  anterior  aspect  of  the  tU^gfa  aa  fu  as 
midway  between  the  knee  and  the  pelvis. 


CUTANBOirS   NBBTES    OF  THIOff. 

Occamonalljr  this  branclrb  of  luge  size,  and  takes  tlie  place  of  m 
the  extemftl  cutaneoua  nerre  on  ttae  outer  side  of  the  limb.  ' 

The  extepial  eulanwui  nerve  (p.  542)  romiBes  on  the  outer  aspect  E; 
of  the  limb  (fig.  190,  ').    At  firat  it  is  contained  in  a  prominent "' 
ridge  of  the  fascia  lata  on  the  onter  margin  of  the  thigh,  where  it 
divides  into  an  anterior  and  a  posterior  branch. 

The  posterior  branch  snbdividea  into  two  or  tliree  otheift,  which  pt 
nrch  bocltwarda  to  supply  the  integuments  " 

of  the  enter  part  of  the  tliigh  as  low  as  the  Kg-  190.* 

middle. 

The  anterior  branch  appears  on  the  sur- 
face of  the  fascia  lata  abont  four  inches 
from  PoDpart's  ligament  and  is  continued 
to  the  knee  ;  it  distributes  branches  late- 
rally, hut  those  towards  the  posterior  sur. 
{ace  are  the  most  nnmerons,  and  the  lat^eat 

MiddU  cutaneous  (fig.  190,  *).  The  nerve 
of  the  centre  of  the  thigh  is  a  cutaneous 
offset  of  the  anterior  crural  (p.  542),  and 
divides  into  two  branches.  It  is  trans- 
mitted through  the  fasda  lata  about  three 
inches  &om  Poupart's  ligament,  and  its 
broncliea  are  continued  to  the  knee.  In 
the  fat  this  nerve  is  united  with  the  genito- 
cmral  and  internal  cutaneous  nervee. 

InUrnal  cutaneout.  Derived  from  the  an- 
terior crural  trunk,  this  nerve  is  furnished 
to  all  the  inner  side  of  the  thigh.  It  is 
divided  into  two  branches  (anterior  and 
inner),  which  perforate  the  bscia  in  sepa- 
rate places. 

The  aMerior  branch  becomes  cutaneous 
in  the  lower  third  of  the  thigh,  in  the  line 
of  the  inner  intennusculm'  septum  (fig. 
190,  '),  along  which  it  is  oontinned  to  the 
knee.  Ttiis  branch  is  distributed  in  the 
lower  third  of  the  thigh,  as  well  as  over 
the  patella  and  the  inner  side  of  the  knee- 
joint,  and  is  united  with  the  patellar  branch  of  the  iatanal  sapbe- 

The  inner  branch  (fig.  205,  ")  perforata  the  fascia  at  the  inner  nde  th«  inu 
of  the  knee  behind  the  internal  saphenous  nerve,  with  which  it  f^ ; 
communicates ;  it  furnishes  ofilsets  to  the  inude  of  the  knee,  and 
to  the  upper  half  of  the  leg  on  tlie  inner  snrface. 

Other  smell  offsets  of  the  nerve  supply  the  inner  ude  of  the  thigh,  oths  n 

*  Cntantana  nerre*  on  the  front  of  the  tbigh.     I.  Eitenial 

2.  Middle  cutaneous.  3.  Internal  cataneona.  4.  Intoraal  taphenoiu. 
f  abeliar  branch  of  saphenons.  6.  QenitO'CniTaL  7.  Ilio-ingainaL  8. 
typogastric  on  the  bell;. 
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and  appear  by  the  side  of  the  saphenon  vein.  One  or  two  come 
into  view  near  the  upper  part  of  the  vein,  and  reach  as  far  as  the 
middle  of  the  thigh  ;  and  one,  larger  in  size  than  the  rest,  becomes 
cutaneous  where  the  ethers  cease,  and  extends  as  far  as  the  knee. 

The  internal  saphenous  (fig.  190,  ^),  a  branch  of  the  anterior  croral, 
is  continued  to  the  foot,  but  only  ^  small  part  of  it  is  now  visible. 
The  nerve  pierces  the  fascia  on  the  inner  side  of  the  knee ;  and, 
after  communicating  with  the  inner  branch  of  the  internal  cutaneous, 
gives  forwards  some  offsets  over  the  knee  joint.  Finally  it  accom- 
panies the  saphenous  vein  to  the  leg  and  foot. 

Its  patellar  branch  (fig.  190,  *)  appears  on  the  inner  side  of  the 
knee  above  the  preceding,  and  is  soon  joined  by  the  internal  cuta- 
neous nerve.  It  ends  in  many  branches  over  the  patella  ;  these 
communicate  with  offsets  from  the  middle  and  external  cutaneous 
nerves,  and  form  an  interlacement— |>2eanf«  patdlce — over  the  joint 
Dissection,  Let  the  fat  and  the  inguinal  glands  be  now  removed 
from  the  surface  of  the  fascia  lata,  the  cutaneous  nerves  being 
thrown  aside  to  be  traced  afterwards  to  their  trunks. 

At  the  upper  part  of  the  thigh  the  student  is  to  define  the  saphe- 
nous opening  in  the  fascia  lata  by  detaching  the  superficial  fascia. 
The  inner  side  is  easily  shown.  But  the  outer  border  is  blended 
with  the  superficial  fascia  and  with  the  subjacent  crural  sheath; 
and  it  is  only  after  the  uniting  fibrous  bands  are  broken  or  cat 
through  that  its  semilunar  edge  comes  into  view. 

The /a«r/a  lata  is  the  deep  aponeurosis  of  the  thigh.  It  surrounds 
the  limb  with  a  firm  sheath,  and  sends  inwards  septa  between  the 
different  muscles.  This  membranous  investment  is  of  a  bluish  white 
colour,  but  in  fat  bodies  is  sometimes  so  slight  as  to  be  taken  away 
with  the  subcutaneous  fat. 

It  is  much  stronger  on  the  outer  than  the  inner  aspect  of  the 
limb  where  it  receives  the  insertion  of  the  tensor  vaginaa  femoris, 
and  the  greater  part  of  the  gluteus  maximus  muscle.  This  thickened 
part  (ilio-tibial  band)  is  attached  above  to  the  hip-bone  and  below 
to  the  bones  of  the  leg,  and  helps  the  extensor  muscle  to  keep  the 
knee-joint  straight  in  standing. 

Numerous  apertures  exist  in  the  fascia  for  the  transmiasion  of  the 
cutaneous  nerves  and  vessels ;  and  the  largest  hole  is  near  Poupart's 
h'gament,  to  permit  the  passage  of  the  internal  saphenous  vein. 

Processes  prolonged  from  the  under  surface  form  septa  between, 
and  fibrous  sheaths  around  the  several  muscles.  Two  of  the  pro- 
cesses are  larger  than  the  rest,  and  are  named  outer  and  inner  inter- 
muscular septa  of  the  thigh  :  they  are  fixed  to  the  femur,  so  as  to 
limit  on  the  sides  the  extensor  of  the  knee.  The  position  of  these 
partitions  is  marked  on  the  surface  by  white  lines. 

At  the  top  of  the  thigh  the  fascia  is  fixed  to  the  prominent  borders 
of  the  pelvis.  Thus  it  is  connected  externally  with  the  iliac  crest, 
and  internally  with  the  pubes  and  the  pubic  arch.  In  the  middle 
line  behind  it  is  joined  to  the  lower  end  of  the  sacrum  and  coccyx ; 
and  in  front,  to  Poupart^s  ligament  between  the  pubes  and  the  ilisc 
crest.    Behind  the  knee-joint  the  fascia  passes  uninterruptedly  to 
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Sll 


ttie  leg ;  but  in  front  of  the  articulation  it  blends  with  an  expan-  dlffsnoce  tt 
won  from  the  extensor  muscle,  and  is  continued  over  the  joint  and  lo"rp*rt. 
the  patella,  though  separated  from  that  bo^  by  a  bursa,  to  be  in- 
serted into  the  heads  of  the  tibia  and  fibula. 

On  each  aide  of  the  patella  is  a  band  of  almost  transverse  fibres  Buds  oa 
(retinaculum)  which  is  attached  to  and   supports   the   knee-cap.  !^u^ 


Pig.  181." 


Hie  outer,  thick  and  atrong,  is  continuous  externally  with  the  ilio-  ^ater 
tibial  band,  and  joins  the  insertion  of  the  vaatos  eitemus  at  its  ^^* 
attachment  to  the  upper  part  of  the  patella:  it  goides  the  patella 
outwards  when  the  joint  is  bent.    The  inner  band,  of  slight  strength, 
is  fixed  tt>  the  patella  lower  than  the  other,  and  unites  with  the  innowok 
insertion  of  the  inner  vastus. 
Directitmt.  The  fiaps  of  skin  whicli  were  removed  from  the  front  Repu™ 

'^  flipIDtlU 

*  DiMtctiaa  at  the  mptrfidal  parts  of  the  Uiigh  (lUuitTations  ef  KaMC- 
tiona).  Vuwft.-  a.  SapheniniB  tnd.  b.  Sapeificial  padic.  c.  Snperfidal 
epigutric.  d.  Superlici^  circomSai  iliac  e,  Ingoinal  glands.  /.  Sapheooua 
opeaing.  Nmtt:  1,  Uia-ingmaaL  2.  Eitemal  cuCaueDiut.  S.  Genito- 
enual.  1.  Middle  cntaaeous.  Small  ontuused  reneli  acMmfiuir  tli*  differcot 
nerrea  to  tho  t< 


612 


DISSECTION   OF   THE   THIOH. 


Saphenous 
openiag: 

situation, 
and 

sise. 


Inner  mar- 
gin sharp 
below; 


outer  is 
Ann, 


andldns 
Gimbemat; 

femoral 
ligament. 


Tenseness  of 
the  margins 
Tsiies. 


Parts  trans- 
mitted 
through  the 
opening. 


of  the  thigh,  to  follow  the  cutaneous  vessels  and  nenres,  aie  to  be 
now  stitched  together  to  keep  moist  the  subjacent  parts ;  and  the 
saphenous  opening  is  to  be  learnt.  r' 

The  saphenous  opening  in  the  fascia  lata  (fig.  191,  /)  is  a  nanow 
semilunar  slit,  which  is  situate  rather  to  the  inner  side  of  the  middle 
line  of  the  thigh.  It  measures  about  a  third  of  an  inch  in  width, 
and  one  inch  and  a  half  in  length.  Its  upper  extremity  (superior 
comu)  is  at  Poupart^s  ligament ;  and  its  lower  extremity  (inferior 
comu)  is  distant  from  that  structm-e  about  one  inch  and  a  half,  and 
presents  a  well-defined  margin. 

The  inner  part  of  the  opening  is  posterior  to  the  level  of  the 
femoral  vessels,  and  is  flattened  over  the  subjacent  muscle  (pecti- 
neus) ;  but  it  is  marked  below  by  a  thin  and  sharp  border. 

The  outer  boundaiy  is  much  stronger,  and  has  a  semilunar  border 
when  detached,  whose  concavity  is  turned  downwards  and  inwards. 
This  edge  is  named  from  its  shape/a/c(/bmi  margin  of  the  saphenoos 
opening  (falciform  process  of  Bums) ;  it  is  superficial  to  the  femoral 
vessels,  and  is  connected  by  fibrous  bands  to  the  crural  sheath,  and 
to  the  deeper  layer  of  the  superficial  fascia.  Traced  upwards,  the 
outer  edge  blends  with  the  base  of  Gimbemat's  ligament  (part  of 
Poupart) :  the  upper  end  of  this  border,  where  it  is  internal  to  the 
subjacent  femoral  vein,  has  been  named  ^e  femoral  ligament 

The  rigidity  of  the  margin  of  the  opening  is  much  influenced  bj 
the  position  of  the  limb ;  for  with  the  fing^  beneath  the  upper 
part  of  the  falciform  border,  whilst  the  thigh  is  moved  in  different 
directions,  this  band  will  be  perceived  to  be  most  unyielding  when 
the  limb  is  extended  and  rotated  out,  and  most  relaxed  when  the 
thigh  is  bent  and  turned  in  the  opposite  direction. 

Through  the  lower  part  of  the  opening  the  saphenous  vein  is 
transmitted:  and  through  the  upper  part,  close  to  the  faldfonn 
edge,  a  femoral  hernia  projects.  Lymphatics  and  one  or  two 
superficial  vessels  also  pass  through  it. 


Parts  concerned  in  Femoral  Hernia. 


Anatomy  of 

femoral 

hernia. 


Dissection 
for  femoral 
nheath 


To  obtain  a  knowledge  of  the  hernial  protrusion  in  the  thigfat 
the  dissector  has  to  study  the  undermentioned  parts,  viz.  the  cniitl 
arch  and  Gimbemat^s  ligament,  the  crural  sheath  with  its  annl 
canal  and  ring,  together  with  a  partition  (septum  crurale)  betweai 
the  thigh  and  the  abdomen. 

Dissection  (fig.  192).  To  examine  Poupart^s  ligament  and  a  loose 
membranous  sheath  around  the  femoral  vessels,  the  piece  of  the 
fascia  lata  outside  the  saphenous  opening  is  to  be  reflected  inwards 
by  the  following  incisions.  One  cut  is  to  be  begun  near  the  edge 
of  the  falciform  border,  and  to  be  carried  outwards  for  one  inch 
and  a  half,  parallel  and  close  to  Poupart*s  ligament.  Another  is  to 
be  directed  obliquely  downwards  and  inwards  from  the  termination 
of  the  first,  to  a  little  below  the  inferior  comu  of  the  opening* 
When  the  fascia  marked  out  by  those  incisions  has  been  raiaed  and 
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turned  inwards,  and  the  fat  removed,  the  tube  on  the  vessels 
(crural  sheath)  will  be  brought  into  view  as  it  descends  beneath 
Poupart^s  ligament. 

With  the  handle  of  the  scalpel  the  crural  sheath  is  to  be  separated  Define 
carefully  from  the  fascia  lata  beneath,  from  Pouparfs  ligament  in     ^ 
front,  and  from  Gimbemafs  ligament  on  the  inner  side. 

Poupari^B  ligament  (fig.  192,  ^),  or  the  crural  arch,  is  the  firm  The  cmral 
band  of  the  aponeurosis  of  the  external  oblique  muscle  of  the^*^^^' 
abdomen,  which  stretches  from  the  front  of  the  iliac  crest  to  the  ^1^' 
pubes  (p.  444).    Wlien  viewed  on  the  surface,  the  arch  is  curved  form . 
downwards  towards  the  hmb,  whilst  the  fascia  lata  remains  on  the 
thigh.    The  outer  half  is  oblique.    But  the  inner  half  is  almost 
horizontal,  and  widens  as  it  approaches  the  pubes,  where  it  is  in 
serted  into  the  pubic  spine  and  pectineal  line  of  the  hip  bone, 
forming  Gimbemat's  ligament. 

The  space  between  the  crural  arch  and  the  innominate  bone  is  parts  cios- 
larger  in  the  female  than  in  the  male,  and  is  closed  by  parts  passing  ^^J^jJ^ 
from  the  abdomen  to  the  thigh.    The  outer  half  of  the  interval  is 
filled  by  the  fleshy  psoas  and  iliacos  muscles,  to  which  the  arch 
is  closely  bound  by  fascia  ;  and  the  inner  half  is  occupied  by  the 
femoral  vessels  and  their  sheath. 

Gimbemafs  ligament^  or  the  part  of  the  tendon  of  the  external  Gimbenut's 
oblique  muscle  which  is  inserted  into  the  pectineal  line,  is  about  "«*™''^*  > 
three-fourths  of  an  inch  in  length,  and  is  triangular  in  shape.     Its 
apex  is  at  the  pubic  spine  ;  whilst  its  base  is  in  contact  with  the  form  and 
crural  sheath,  and  is  joined  by  the  fascia  lata.    By  one  margin  «>'""<^<»'>** 
(anterior)  it  is  continuous  with  the  crural  arch,  and  by  the  opposite 
it  is  fixed  to  the  pectineal  line.    In  the  erect  position  of  the  body 
the  ligament  is  almost  horizontal. 

The  crural  sheath  (fig.  192,  ^)  is  a  loose  tube  of  membrane  around  Cmral 
the  femoral  vessels.    It  has  the  form  of  a  funnel,  sloped  unequally  "****'*  • 
on  the  sides.    The  wide  part  or  base  of  the  tube  is  upwards  ;  and     ^ 
the  narrow  part  ceases  about  two  inches  below  Poupart^s  ligament,  uona, 
by  blending  with  the  common  areolar  sheath  of  the  bloodvessels. 
Its  outer  border  is  nearly  straight,  and  is  perforated  by  the  genito- 
crural  nerve  (*).    Its  inner  border  is  oblique,  and  is  pierced  by 
lymphatics,  superficial  vessels,  and  the  saphenous  vein(/);  this 
part  of  the  sheath  appears  in  the  saphenous  opening,  and  is  con- 
nected to  the  falciform  margin  and  the  superficial  fascia.    In  front 
of  the  crural  sheath  and  behind  it  is  the  fascia  lata  of  the  thigh. 

The  sheath  is  continuous  with  the  f  asci®  lining  the  abdomen  in  how  foimed. 
this  way ; — the  anterior  part  is  prolonged  beneath  Poupart's  liga- 
ment into  the  fascia  transversalis,  and  the  posterior  half  is  continued 
into  the  f  asda  iliaca  (p.  464). 

Crossing  the  front  of  the  sheath  beneath  the  arch  of  Poupart's  l>e^  crnral 
ligament,  is  a  fibrous  band,  the  deep  crwral  arch.    A  notice  of  it  is 
included  in  the  description  of  the  fascia  transversalis  (p.  453). 

DiaucUon  (fig.  192).  The  student  is  to  open  the  sheath  by  an  ^JSi*^ 
incision  across  the  front,  and  to  raise  the  loose  anterior  part  with  thmMk 
hooks.    Inside  the  tube  are  contained  the  femoral  vessels,  each 
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voMia  hvn  sarroimded  by  ite  coreiing  of  areolv  tiseDe,  together  witb  m  in- 

« ihuth.      gujiiai  gland  ;  and  if  a  piece  of  the  areolar  canng  be  cut  out  orer 

both  the  artery  and  the  vein,  there  will  be  an  appearance  of  two 

thin  partitions,  the  one  b^g  aituate  on  the  inner  «de  of  the  tcob, 

eeparaldng  this  vessel  from  the  gland,  and  the  other  ({)  between 

the  vein  and  the  artery.    A  fatty  stratum  gtretche*  over  the  nppcr 

aperture  of  the  sheath,  closing  it  towards  the  abdomen. 

Content*  of       Interior  of  ihe  crural  theoA  (fig.  192).  The  sheath  ia  said  to  be 

ihaibnih.    ^yjj^  Jq^q  three  compartments  by  two  partitiona;  and  the  poB- 

,  Fig.  192." 


diSdMtntt 


tion  of  the  m-colled  septa  has  been  before  referred  to,— one  hang 
internal  to  the  femoral  vein,  and  the  other  between  the  two  Utgc 
vessels.  In  the  outer  compartment  ia  contained  the  femoral  artezy 
(a),  lying  cloae  to  the  ude  of  the  sheath ;  in  the  middle  one  v 
placed  the  femoral  vein  (b)  ;  and  in  the  imier  space  (crural  cantl) 
only  a  lymphatic  gland  (0  is  situate. 
■  The  crural  aatal  (fig.  192)  is  the  innermost  space  in  the  interior 
of  the  crural  sbeatli : — Its  length  is  aboot  a  third  of  an  inch,  and 
it  reaches  from  the  base  of  Ginibemat's  ligament  to  the  upper  part 
of  the  saphenous  opening.  It  decreases  rapidly  in  mze  from  abova 
down,  and  is  closed  below.  The  aperture  by  which  the  space  com- 
municates with  the  cavity  of  the  abdomen  is  named  the  crural  ring. 

*  DinectioD  of  the  cntral  ibeath  (UluitntiODB  of  DiaMction*).  a.  Fiadi 
lata  reflected,  b.  Croral  sheath  opened,  a,  Fonpait'a  ligunent.  d.  Pueii 
lata  of  the  thigh  in  place.  %  Two  aepla  dtviding  the  ipaca  of  tlw  cnni 
■heath  into  three  eonip«rtinent«.  VcMtd* :  a.  Pemonl  artei;.  ft.  Fenunl 
vein,  and  ^  a  Ijmpbatic  gland,  all  in  the  «ninl  iheatlv.  d.  Snperfcial  or- 
eomdei  iliac,  e.  Saperficial  pndic.  /.  Saphenou  nin.  Ntrvct:  I.  Genilo- 
emaL     2.  lUo-ingiunaL     4.  Biletnal  entaneoni. 
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Antorior  to  the  cttial,  are  Poupart's  lig;tltnent  and  the  upper  end  parts 
of  the  falciform  margin  of  the  saphenous  opening  ;  whilst  behind  *~^^  ^** 
it  is  the  pectineus  muscle,  covered  by  fascia  lata.    On  the  outer 
side  of  the  canal,  but  in  the  sheath,  is  the  femoral  vein.    Through 
this  channel  the  intestine  passes  from  the  abdomen  in  femoral 
liemia. 

The  crural  ring^  is  the  upper  opening  of  the  crural  canal.    It  is  Crnrairing: 
on  a  level  Avitli  tlie  base  of  Gimbemafs  ligament  (fig.  140,  ^),  and  «*j*tion 
is  larger  in  the  female  than  in  the  male.    Oval  in  shape,  its  greatest  ' 

measurement  is  from  side  to  side,  in  which  direction  it  equals  about 
half  an  inch  ;  and  it  is  filled  by  a  lymphatic  gland. 

The  structures  around  the  ring,  outside  the  crural  sheath,  are  Btractares 
similar  to  those  bounding  the  canal,  viz.  in  front  the  superficial  •'"^^ 
and  the  deep  crural  arch,  and  behind,  the  pubes  covered  by  the 
pectineus  muscle  and  the  fascia  lata.  Internally  is  Gimbemat*s 
ligament  with  the  conjoined  tendon ;  and  externally  (but  within 
the  sheath)  is  the  femoral  vein.  The  position  of  vessels  on  the 
several  sides  of  the  ring  is  stated  at  page  464. 

Septum  crurale.  That  part  of  the  subperitoneal  fatty  layer  which  Cmral  aep- 
is  placed  over  the  opening  of  the  crural  ring,  has  been  named  *^' 
crural  septum  from  its  position  between  the  thigh  and  abdomen  position ; 
(Cloquet).    The  situation  of  the  septum  is  now  visible,  but  its  how  formed, 
characters  are  ascertained  in  the  dissection  of  the  abdomen  (p.  463). 

Femoral  Hernia.  In  this  kind  of  hernia  there  is  a  protrusion  of  Femoral 
intestine  into  the  thigh  beneath  Poupart*8  ligament.    And  the  gut 
descends  in  the  crural  sheath,  being  placed  on  the  inner  side  of  the  ^°* 

vein. 

Course,  At  first  the  intestine  takes  a  vertical  direction  in  its  pro-  Course ; 
gress  from  the  abdomen,  and  passes  through  the  crural  ring,  and  first  ver- 
along  the  crural  canal  as  far  as  the  saphenous  opening.    At  this    ^ 
spot  it  changes  its  course,  and  is  directed  forwards  to  the  surface  next 
of  the  thigh,  where  it  becomes  elongated  transversely ;  and  should  n^d  then 
the  gut  protrude  still  farther,  the  tumour  ascends  on  the  abdomen,  upwards, 
in  consequence  of  the  resistance  being  less  in  this  direction  than 
on  the  front  of  the  thigh. 

The  winding  course  of  the  hernia  may  suggest  to  the  dissector  How  it  is 
the  direction  in  which  attempts  should  be  made  to  replace  the  in-  b^ck.^ 
testine  in  the  abdominal  cavity.  With  the  view  of  making  the 
bowel  retrace  its  course,  it  will  be  necessary  if  the  protrusion  is 
small  to  direct  it  backwards  and  upwards;  but  if  the  hernia  is  large 
it  must  be  pressed  down  first  to  the  saphenous  opening,  and  after- 
wards backwards  and  upwards  towards  the  crural  canal  and  ring. 

During  the  manipulation  to  return  the  intestine  to  its  cavity  the 

thigh  is  to  be  raised  and  rotated  inwards,  in  order  that  the  margin 

of  the  saphenous  opening  and  the  other  structures  may  be  relaxed. 

Coverings,  As  the  intestine  protrudes  it  is  clothed  by  the  follow-  CJovcrings 

ttoai 
l>eritoneQm, 

*  GKmbemat  used  the  name  cmral  ring,  and  Mr.  Lawrence  proposeB  to  call 

it  femoral  aperture.      Might  not  the  nomenclature  be  made  to  nisAle  more 

that  used  in  describing  ingoinal  hernia,  by  calling  this  opening  the  internal 

cmral  apertore,  and  the  saphenons  opening  the  external  cmral  apertnre  ? 


t  c 
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tbeeztemal 


and  the 
internal 
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ing  lajers,  which  are  elongated  and  piuihed  hsfbre  it  £rom  ^ntida 
outwards.  First  is  a  covering  of  the  peritoneum  lining  the  iMilULii, 
which  forms  the  hernial  sac.  Next  one  from  the  aeptom  cmale 
across  the  crural  ring.  Afterwards  comes  a  stratom  from  thrfij|ifti] 
sheath,  unless  the  hernia  hurats  through  an  aperture  in  Urn'Mt. 
Over  this  is  spread  a  layer  of  the  cribriform  fascia.  And,  lastly, 
there  is  an  investment  of  the  soperficial  fat  or  fiuscia,  together  with 
the  skin. 

The  coverings  may  vary,  or  may  be  conjoined  in  difEerent  deg^rees 
according  to  the  condition  of  the  hernia.  In  some  instances  the 
prolongation  from  the  crural  sheath  is  wanting.  Further,  in  an  old 
hernia  the  covering  derived  from  the  septum  crurale  is  united 
usually  with  that  from  the  crural  sheath,  so  as  to  form  one  layer, 
the  fcucia  propria  (Cooper).  In  general,  in  an  operation  for  the 
relief  of  the  strangulated  bowel,  the  surgeon,  after  dividing  the 
subcutaneous  fat,  can  recognise  but  little  of  the  coverings  enume- 
rated by  anatomists  until  he  meets  with  that  of  the  subperitoneal 
fat  or  septum  crurale. 

Diagnosis.  This  hernial  tumour  is  generally  smaller  than  inguinal, 
and  does  not  extend  into  the  scrotum  in  tiie  male,  or  the  labium 
in  the  female  ;  and  if  its  neck  can  be  traced  below  Poupart*8  liga- 
ment, it  can  be  distinguished  certainly  from  an  inguinal  hernia. 

Seat  of  stricture  and  division  of  it.  The  strangulation  of  a  femoral 
hernia  may  be  situate  either  outside  or  inside  the  neck  of  the  sac. 

The  external  stricture  may  be  found  opposite  the  margin  of  the 
saphenous  opening,  or  deeper  in,  opposite  Poupart's  ligament.  It 
may  be  removed  by  cutting  down  on  the  neck  of  the  tumour  at  the 
inner  side,  and  dividing  the  constricting  band  arching  over  the  neck 
of  the  hernia  in  this  situation,  without  opening  the  sac. 

The  stricture  inside  the  neck  of  the  sac  is  occasioned  by  the  thick- 
ening of  the  peritoneum.  For  its  relief  the  neck  of  the  sac  is  to  be 
laid  bare,  as  if  there  was  an  external  stricture  ;  and  if  the  intestine 
cannot  be  passed  into  the  abdomen  after  division  of  all  constricting 
bands  on  the  exterior  of  the  neck,  the  sac  of  the  peritoneum  is  to 
be  opened  ;  and  a  director  having  been  introduced  through  the  con- 
striction, a  cut  is  to  be  made  horizontally  inwards  for  the  extent  of 
one  or  two  lines.  The  several  vessels  that  may  be  wounded  in  at- 
tempting to  relieve  the  deep  stricture  are  enumerated  at  page  465. 


SCARPA^S  TRIANGULAB  SPACE. 


Triangular 
space. 
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Scarpa's 

space. 

Follow 


This  hollow  is  situate  at  the  upper  part  of  the  thigh,  and  lies  be- 
neath the  depression  observable  near  Poupart's  ligament.  It  corre- 
sponds with  the  axilla  in  the  upper  limb. 

Dissection  (fig.  193).  The  space  will  appear  on  removing  the 
fascia  lata  near  Poupart's  ligament.  The  muscular  boundaries  on 
the  sides  may  be  first  dissected,  and  the  muscle  on  the  outer  side 
(sartorius)  should  be  fixed  in  place  with  stitches.  Afterwards,  the 
remains  of  the  crural  sheath  are  to  be  taken  away ;  and  the  femo- 
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ral  Teasels  are  to  be  followed  downwtinls  as  for  as  the  sartorius 
moarit-    On  the  enter  side  of  the  vessels  clean  the  dividomi  of  the  *«k  mctu. 
uitoior  dural  aerre,  together  with  the  branches  of  an  artery  (pro- 
fami»i)  which  are  buried  in  the  f aL     In  removing-  the  fat  from  be-  taks  iwt; 
Death  the  femoral  arteiy,  the  student  is  to  look  for  one  or  two  small  ''^ 
nerves  to  the  pectinens  muscle. 

lliis  inlermutctilar  jpoce  (fig.  193)  contuns  the  trunks  oE  the  blood-  coutonta, 
vessels  of  the  thigh,  and  the  anterior  cmral  nerve,  with  lymphatics 

Fig.  IBS.* 


and  fat.    It  measnres  commonly  three  inches  from  above  down ;  bnt  elicit, 
the  length  varies  with  the  breadth  of  the  sartorius,  and  the  height 
at  whidi  this  mnscle  croeaes  inwards. 

*  DiBKCtion  of  Soupa'i  triangalar  apace  (Illiutr&tiinu  of  Dinectioni). 
Miiada;  x.  Sartorius.  s.  Diacos.  a.  Teaser  fasciB  lals.  D.  Bectos 
femorii.  ■.  pBctiaens.  *.  Adductor  loDgiu.  o.  Qneilii^  VaitU :  a. 
Femcml  nterj,  b.  SnpOT^cial  circnmflei  ilia^.  c.  Superficial  •pigastric 
t.  Superficial  pndlc  (iaferior),  aod  i,  the  accampanjiag  veina.  /.  Deep 
cinnmflex  iliac  17.  Deep  epigastric  A,  Femoral  *eiii.  t.  Interior  ei- 
lenial  padic  vein.  k.  SaphenooB  Tein.  Henct ;  The  Urge  aateiior  cmral  ii 
cIoM  DDtdde  the  arterj.  2.  Offaet  from  the  aame  to  the  peotineua.  S. 
Middle  ontaneooa.     4.  laternal  cataneinu.     6.  Qtaito-cnual.     6.  Biteraal 


•  ^%vx.'Tr '.y  r J  " ^^  "^ 


•-ii*  ..i/>;*  "J*..-***. it.  i*  L  tiii-u-  I'jri^  I"!  tilt  uusisruc 
y'M-Tj'n  1/       T'.-j*,  5.i:av,"u  i.r^'n'  r^ji^^  'ir.^Ltfi.  zm  i»2n:r*  of  zut  luilinv. 

m  i 

f-ii^m.  ViM'/ty:.  kf::z'£.-[  {tv:.  Yih).  TLi«  Ttseel  k  a  cccarmaAnr  cf  ^ 

^'^^^ '         <'Zt/.'n;4J  iJ*';.  a.'.o  r*:v,}j**  from  tLe  lower  l<irder  cf  Poxtci  f 

i/*'^/ii  t// 1)*<:  ii-ir;rlr^  of  tLe  opening  in  the  addncxor 

;>t  y^ii^^.  p.j^jX  h  y^yM-n  into  the  Lam,  and  takes  tbe  nuDe  popSad. 

'/r-/»#^,         ( }«jt^,yit.is  tv.fj  tUrln  ',f  the  tbigfa,  the  cora^e  of  the  vesBt!  wiUte 

hMUmU'ji.  ']i;nrj;r  rotation  ontwards  of  the  limb  with  the 

}i;stlf  U'fjt,  by  i&  ]]f«':  dr&wn  from  a  point  midway  becw>ecc  tbe 

\AtynlM  piibiK  and  t}je  fr^^ut  of  the  iliac  crest,  to  the  iasde  id  dc 

jjjii'rr  t:/iin<\y\t:  of  tlie  femur. 

r^«lU//h !//        Jn  th#;  upfK.-r  i»art  of  it8  connc  tbe  artery  liea  rather  intemil  to 

f«ri'«  ""      111'-  bead  of  tbe  itanMr.  and  is  comparatively  sapevficia],  being  ib- 

niMiii/i :        #rovered  by  muKjIe  ;  but.  in  tbe  lower  part,  it  is  placed  along  d« 

jfiiier  Hide  of  the  Kbaft  of  tbat  lx>ne,  and  is  beneath  the  sartorial 

iitvi»ii;fi  iiit/i  inuM^.'le.     TbiH  difference  in  its  connections  allows  of  a  diviaoii  0^ 

tlie  arterial  tniiik  into  two  portions,  superficial  and  deep. 
hii\*tui\a\        llii;  HujutrJUial  jnirl  of  the  artery  (fig.  193,  a),  which  is  now  Itid 
\tt,i  ,iu .       1,^.,.^  \^  contained  in  Scarpa's  triangular  space,  and  is  abont  three 
iJicbeH  long.     Its  jK^sition  in  tbat  hollow  may  be  ascertained  by  tbe 
line  before  mentioned. 
*  I H '' '^^ttl'        l'>'-«H<'d  at  first  in  tbe  cniral  sheath  for  about  two  inches,  it  i« 
muiifui,        covered  by  tbe  skin  and  tbe  superficial  fascia,  and  by  the  fascit 
latA  niid  Hoiiio  inguinal  glands.    At  its  beginning  the  artery  rests 
on   \\\i\  )»HoiiH  muscle ;    and   it   is   subsequently  placed  over  the 
pceiiiieuH,  K,  though  at  some  distance  from  it  in  this  position  of 
Die  limb,  and  separated  from  it  by  fat,  and  the  profonda  and  femoral 
veiiiH. 
I'lrriiii'*'        IlH  companion  vein  (h)  is  on  tlie  inner  side  and  close  to  it  at  the 

pubi's,  but  Ih  placed  behind  the  artery*  at  tbe  apex  of  the  space, 
iipnrf.  The  anterior  cniral  nerve  lies  on  tlie  outer  side,  being  difltant 
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about  a  third  of  an  inch  near  Poupart^s  ligament ;  and  the  internal 
cutaneous  branch  of  the  nerve  approaches  the  artery,  or  lies  on  it, 
near  the  apex  of  the  containing  space.  Crossing  beneath  the  vessels 
is  the  nerve  of  the  pectineus(^). 

Unusual  position.  Four  examples  of  transference  of  the  main  artery  of  the  UnnsiuJ 
limb  from  the  front  to  the  back  of  the  thigh  have  been  recorded.    In  these  poaition. 
cases  the  vessel  passed  from  the  pelvis  through  the  great  sacro-sciatic  notch, 
and  accompanied  the  great  sciatic  nerre  to  the  popliteal  space. 

The  branches  of  the  first  part  of  the  artery  are  the  superficial  BrancheiL 
epigastric  and  circumflex  iliac,  two  external  pudic,  and  the  deep 
femoral  branch.    The  cutaneous  ofbets  have  been  seen  (p.  606), 
^vith  the  exception  of  the  following,  which  lies  at  first  beneath  the 
fascia  lata. 

The  inferior  external  pudic  artery  (fig.  193,  e)  arises  separately  One  extonial 
from,  or  in  common  with  the  other  pudic  branch  (superior).  It  P'""** 
courses  inwards  over  the  pectineus  muscle  to  end  in  the  teguments 
of  the  scrotum  or  the  labium  pudendi,  according  to  the  sex,  and  it 
perforates  the  fascia  lata  at  the  inner  border  of  the  thigh  to  reach 
its  destination  :  in  the  fat  it  anastomoses  with  branches  of  the 
superficial  perinatal  artery. 

The  deep  femoral  branch  (fig.  195,  *)  or  tlie  profunda^  is  the  largest  Pioftmd*. 
offset  of  the  femoral  artery,  and  arises  from  the  outer  part  of  that 
trunk  one  to  two  inches  (Quain)  below  Poupart's  ligament.    It  is  Origin 
consumed  in  the  muscles  of  the  thigh,  and  its  distribution  will  be 
afterwards  ascertained.    In  the  present  dissection  it  may  be  seen  to  and  positioii 
lie  over  the  iliacus  muscle,  where  it  gives  the  external  circumflex  Si2S2** 
artery  to  the  outer  part  of  the  thigh  ;  and  then  to  turn,  with  a  large 
vein,  beneath  the  trunks  of  the  femoral  vessels  to  the  inner  side  of 
the  limb.<> 

Variation  in  origin.  The  origin  of  the  profunda  may  approach  nearer  to  OrUln  of 
Poupart's  ligament  until  it  arriyes  opposite  that  band ;  or  may  eTen  go  beyond,  pr^mda 
and  be  fixed  to  the  external  iliac  artery  (one  example,  Quain).    And  the  ^^*"^^ 
branch  may  recede  farther  and  farther  from  the  ligament,  till  it  leaTes  the 
parent  trunk  at  the  distance  of  four  inches  from  the  commencement ;  but  in 
this  case  the  circumflex  branches  usually  arise  separately  from  the  femoraL 
In  applying  a  ligature  to  the  femoral  artery  in  the  upper  part  of  the  thigh, 
the  thread  should  be  pUced  four  inches  below  Poupart's  ligamenti  in  order 
that  the  spot  chosen  may  be  free  from  the  disturbing  influence  of  so  large  an 
offset 

Femoral  Vein  (fig.  193,  K).  The  principal  vein  of  the  limb,  whilst  Femoral 
in  the  triangular  space,  has  almost  the  same  relative  anatomy  as  the  ^^  Idjaa^ 
artery :  its  position  to  that  vessel,  however,  is  not  the  same  through-  *^  "tery, 
out.     Beneath  Poupart's  hgamcnt  it  is  on  the  inner  side  of  the 
arterial  tnmk,  and  on  the  same  level,  and  is  supported  on  the  pubes 
between  the  psoas  and  pectineus  muscles ;  but  it  soon  winds  beneath  aftCTwarfs 
the  artery,  and  appears  on  the  outer  side  opposite  the  upper  border 
of  the  adductor  longus  muscle.    Occasionally  it  is  inside  the  artery 

*  Sometimes  the  term  common  femoral  is  applied  to  the  part  of  the  trunk 
aboTe  the  origin  of  the  profunda,  and  the  names  superficial  and  deep  femoral 
to  the  nearly  equal  parts  into  which  it  diridet. 
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throughout.  In  this  space  it  receives  the  internal  saphenooB  and 
deep  femoral  veins,  and  a  small  branch  (t)  with  the  inferior  external 
pudic  artery. 

DEEP  PABTS  OF  THE  FBOMT  OF  TBS  THIGH. 


Muscles  on 
the  front  of 
thetUgh. 


Vessels. 
Nenre. 


Take  the 
fascia  from 
the  front  of 
tbethjgh. 


FoUow  out 
sartorius, 
and  fix  it. 


and  pre- 
serve nerves 
in  cmitact 
with  it. 


Dissect  the 
adductors. 


and  clean 
the  extensor 
muscles. 


Dissect 
tensor  of 
fascia. 


The  muscles  on  the  front  of  the  thigh  are  to  be  leamt  next:  they 
are  the  sartorius,  and  the  extensor  of  the  knee ;  and  at  the  top  of 
the  thigh  is  the  small  tensor  of  the  fascia  lata.  Three  muscles  are 
combined  in  the  extensor,  viz.  rectus,  vastus  extemus,  and  vastus 
intemus. 

The  external  circumflex  branch  of  the  profunda  artery  lies  amongst 
the  muscles  and  supplies  them  with  branches;  and  a  large  nerve, 
the  anterior  crural,  furnishes  offsets  to  them. 

Dissection.  To  proceed  with  the  deep  dissection,  the  limb  is  to  be 
retained  in  the  same  position  as  before,  and  the  flaps  of  skin  on  the 
front  of  the  thigh  are  to  be  thrown  aside.  The  fascia  lata  is  to  be 
cut  along  the  middle  line  of  the  thigh  and  knee,  and  to  be  reflected 
to  each  side  nearly  to  the  same  extent  as  the  sldn.  Over  the  knee- 
joint  the  student  is  to  note  its  attachment  to  the  edges  of  the  patella, 
and  its  union  with  a  prolongation  from  the  tendon  of  the  extensor 
muscle  of  the  leg. 

In  raising  the  inner  piece  of  the  fascia  the  narrow  muscle  appear- 
ing (sartorius)  should  be  followed  to  its  insertion  into  the  tibia :  and 
to  prevent  its  displacement,  it  should  be  fixed  with  stitches  along 
both  edges.  Care  should  be  taken  of  the  small  nerves  in  contact 
with  the  sartorius ; — viz.  a  plexus  beneath  it  at  the  middle  of  the 
thigh  from  the  saphenous,  internal  cutaneous,  and  obturator ;  two 
branches  of  the  internal  cutaneous  below  its  middle, — one  crossing 
the  surface,  and  the  other  lying  along  the  inner  edge  of  the  muscle; 
and  the  trunk  of  the  great  saphenous  escaping  from  beneath  it  near 
the  knee,  with  the  patellar  branch  of  the  same  perforating  it  rather 
higher. 

Internal  to  the  sartorius  some  strong  muscles  (adductors)  are 
inclined  downwards  from  the  pelvis  to  the  femur.  The  student  is 
to  lay  bare  the  fore  part  of  those  muscles ;  and  beneath  the  most 
superficial  (adductor  longus),  near  where  it  touches  the  sartorius, 
he  is  to  seek  a  branch  of  the  obturator  nerve  to  the  plexus  before 
mentioned  in  the  middle  of  the  thigh.  On  the  outer  side  of  the 
sartorius  is  the  large  extensor  of  the  knee.  For  its  dissection  the 
knee  is  to  be  bent,  to  make  tense  the  fibres :  and  an  expansion  below 
froln  the  common  tendon  to  the  fascia  lata  and  the  knee-joint  is 
not  to  be  removed  now, — its  arrangement  will  be  noticed  after. 

The  little  muscle  at  the  upper  and  outer  part  of  the  thigh, — tensor 
of  the  fascia  lata,  is  to  be  cleaned ;  and  a  strip  of  the  f asda,  corre- 
sponding with  its  width,  should  be  left  along  the  outer  aspect  of 
the  thigh.  After  tliis  slip  has  been  separated,  the  rest  of  the  fascia 
on  the  outer  side  of  the  thigh  is  to  be  divided  by  one  or  two  trans- 
verse cuts,  and  is  to  be  followed  backwards  to  its  attachment  to 
the  femur. 


SABTOBIUB   HnSCLS. 

The  aADTOBiDB  (fig.  194,  ')  ie  the  longest  muscle  in  tite  bodj,  a 
And  extends  from  the  pelvis  to  the  leg.    It  arches  over  the  front 
of  the  thigh,  pasalDg  from  the  outer  to  the  inner  ude  of  the  limb, 


and  lies  in  a  hollow  between  the  extensor  on  the  one  side,  and  tlie 
adductors  on  the  other. 

Its  origin  is  tendinous  from  the  upper  anterior  iliac  spinone  pro-  origin; 
cess  of  the  hip  bone,  and  from  aboot  half  the  interval  between  this 
and  the  inferior  procesa.     Tlie  fibrea  constitute  a  nhand-like  mascle,  couth  arcr 

Uwlhlgb; 

*  3nrface  Titw  of  the  front  of  tbe  thigh,  the  te^nmsnts  ud  faaeia  being 
removed  ([Iliutistiona  of  DiBsectioDs).  Muttia:  A.  dutoriiu.  B.  Iliaeni. 
c  TeoBor  fuBciie  latie.  a,  UectuH  femorU.  B.  Vastus  iDtsrnoB.  r.  Fectia«B». 
a.  AildDCtor  loogua.  h.  Gracilis,  i.  Tendan  of  Sutorios.  Yettdt:  a. 
Femoral  arterr.     b.  Pemoral  vein,     c  Sapbenon*  vein. 
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Connections 
of  the  flrat 
or  oblique 
pMt; 


of  the 


insertioD.  which  ends  in  a  thin  tendon  below  the  knee,  and  is  inserted  into 
the  inner  surface  of  the  tibia, — mainly  into  a  sh'ght  depression  by 
the  side  of  the  tubercle  for  an  inch  and  a  half,  but  also,  by  its 
upper  edge,  as  fsr  back  as  the  internal  lateral  ligament  of  the 
knee-joint. 

The  muscle  is  superficial  tliroughout,  and  is  perforated  by  some 
cutaneous  nerves  and  vessels.  Its  upper  part  is  oblique,  and  forms 
the  outer  boundary  of  the  triangular  space  containing  the  femoral 
artery  :  it  rests  on  the  following  muscles,  iliacus,  B,  rectus,  D,  and 
adductor  longus,  a,  as  well  as  on  the  anterior  crural  nerve  and  the 
femoral  vessels.  The  middle  portion  is  vertical,  and  lies  in  a 
middle  part;  hollow  between  the  vastus  intemus  e,  and  the  adductor  muscles  as 
low  as  the  opening  for  the  femoral  artery ;  but  beyond  that  aperture, 
where  it  bounds  the  popliteal  space,  it  is  placed  between  the  vastus 
with  13m  great  adductor  in  front,  and  the  gracilis,  H,  with  the  inner 
hamstrings  behind.  The  femoral  vessels  and  their  accompanying 
and  of  the  nerves  are  concealed  by  this  portion  of  the  muscle.  The  lower  or 
lower  port  ^mjjjjoiia  piece,  I,  rests  on  the  internal  lateral  ligament  of  the 
knee-joint,  being  superficial  to  the  tendons  of  the  gracilis  and  semi- 
tendinosus,  and  separated  from  them  by  a  prolongation  of  their 
synovial  bursa  :  from  its  upper  border  there  is  an  aponeurotic 
expansion  to  join  that  from  the  extensor  over  the  knee ;  and  firom 
its  lower  border  is  given  another  which  blends  with  the  fascia 
of  the  leg.  Below  the  tendon  the  great  saphenous  nerve  appears 
with  vessels  ;  and  piercing  it  is  the  pateUar  branch  of  the  same 
nerve. 

Action.  The  tibia  and  femur  being  free  to  move,  the  muscle  bends 
the  knee  and  hip-joints  over  which  it  passes,  giving  rise  to  rotation 
inwards  of  the  tibia ;  and  makes  tense  finally  the  fascia  of  the 
thigh. 

With  the  limbs  fixed,  the  two  muscles  will  support  the  pelvis  in 
standing,  and  will  assist  in  bringing  forwards  the  pelvis  in  stooping 
and  walking. 

When  standing  on  one  leg  the  muscle  will  help  to  rotate  the  body, 
so  as  to  turn  the  face  to  the  opposite  side. 

Dissection  (fig.  195).  The  sartorius  is  to  be  turned  aside,  or  cut 
through  if  it  is  necessary,  to  follow  the  remaining  part  of  the  femoral 
artery. 

Beneath  the  muscle  is  an  aponeurosis  between  the  adductor  and 
extensor  muscles  ;  this  is  thin  above,  and  when  it  is  divided  the  in- 
ternal saphenous  nerve  will  come  into  view.  Parallel  to  the  upper 
part  of  the  saphenous  nerve  but  outside  it,  is  the  nerve  to  the 
vastus  intemus  muscle,  which  sends  an  offset  on  the  surface  of  the 
vastus  to  the  knee-joint :  this  may  be  traced  now,  lest  it  should  be 
destroyed  afterwards.  The  plexus  of  nerves  on  the  inner  side  of 
the  thigh  may  be  more  completely  dissected  in  this  stage. 

The  femoral  vessels  and  their  branches  are  to  be  nicely  cleaned. 
Where  the  femoral  artery  passes  to  the  back  of  the  limb  its  small 
anastomotic  branch  arises  :  this  branch  is  to  be  pursued  through 
the  fibres  of  the  vastus  intemus,  and  in  front  of  the  adductor 
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magnuB  tendon  to  the  knee  ;  an  offset  of  it  ia  to  be  followed  with 
the  saphenons  nerve. 

The   aponeurotic  conering  over  the   femoral   vessela  (fig.  195,  ^  Apoomiroila 
exists  only  where  these  ^e  covered  by  the  urtorius.    It  is  thin  ^^^ 

Fig.  19.1.* 


*  Dmp  part  of  the  femoral  utei7  and  ila  bnnclies,  with  moBcIea  of  the 
thigh  (QiiMn'i  Arteriea).— 1.  Femoral  arterj.  2.  Profunda  artery.  8. 
Internal  drcnmflei.  4.  Eitemal  circumflex.  G.  Superficial  circumflex  iliac 
and  epigastric  hranchea.  6.  External  pudic  arteiy.  7.  ApanflunwU  otec 
the  lover  part  of  the  femoral  artet?.  8.  Aateriercniral  nerre.  9.  Fectinena 
miucle.  10.  Adductor  bngua.  11.  Oiscilis.  12.  Vartoi  iDtenwia.  13. 
BectoB  femoiii.     11.  Sartorins  cut  acrou. 
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above,  bat  below  it  is  fornicd  of  strong  fibres,  which  are  directed 
transversely  between  the  vastus  intemus  and  the  tendons  of  the 
adductor  muscles.  Inferiorly  the  membranous  structare  ceaeee  at 
the  opening  in  the-  adductor  magnus  hy^  defined  border,  beneath 
which  the  saphcnons  nerve  and  its  vessels  escape. 

The  dtep  part  of  the  femoral  artery  (fig.  195,  *)  lies  in  a  hollow 
between  muscles  (Hunter's  canal)  until  it  reaches  the  opening  in 
the  adductor  magnus.  Here  it  is  covered  by  the  sartorins  muscle 
and  the  subjacent  spjDcorosiii,  in  addition  to  the  integuments  and 
the  superficial  and  deep  fasciie.  Beneath  it  are  the  pectineus,  the 
adductor  brevia  in  part,  the  adductor  longus,  and  a  small  piece  of 
the  adductor  magnus.    On  the  outer  side  is  the  vastus  intemus. 

External  to  the  artery  and  dose  to  H  is  the  femoral  vein  ;  and  in 
the  integuments  oftentimes  an  offset  of  the  aai^eDooa  passes  across 
the  line  hi  the  arterial  tmnk. 

Crossing  over  the  arteiy  &om  the  outer  to  the  inner  ude  is  the 
internal  saphenous  nerve,  which  is  beneath  the  aponeurosis  before 
noticed,  but  is  not  contained  within  the  areolar  sheath  of  the  vessda. 

The  femoral      SpliUing  of  the  aHery,  Oocarionany  the  feoionJ  artaty  is  split  into  two 
l«^de(f    ^^^^  ^^  origin  of  the  profunda.     Four  examplei  of  lldi  pecnliaritj  hava 

been  met  with  ;  but,  in  dl,  the  tnmks  were  Ueaded  into  qm  above  the  opea- 

ing  in  the  adductor  muscle. 

Brandies,  One  named  branch,  anastomotic  and  muscular  offsets, 
spring  from  this  part  of  the  artery. 

The  anastomotic  branch  (fig.  196,  Is)  (arter.  anastomotica  magna) 
arises  close  to  the  opening  in  the  adductor  muscle,  and  divides  at 
once  into  two  parts,  supei'ficial  and  deep  : — 

Tlie  superficial  ofbet  (n)  continues  with  the  saphenous  nerve  to 
the  lower  border  of  the  sartorius,  and  piercing  the  fasda  lata, 
ramifies  in  the  integuments. 

The  deep  branch  (/)  is  concealed  in  the  fibres  of  the  vastus 
intemus,  and  descends  in  front  of  the  tendon  of  the  adductor 
magnus  to  the  inner  side  of  the  knee-joint,  where  it  anastomoses 
with  the  articular  branches  of  the  popliteal  and  anterior  tibial 
arteries.  A  branch  passes  outwards  from  it  in  the  substance  of  the 
vastus,  and  forms  an  arch  in  front  of  the  lower  end  of  the  femur 
with  an  offset  of  the  upper  external  articular  artery  ;  from  this  loop 
twigs  descend  to  the  joint. 

Muscular  branches.  Branches  for  the  supply  of  the  muscles  come 
mostly  from  the  outer  side  of  the  femoral  artery ;  they  enter  the 
sartorius,  the  vastus  intemus,  and  the  adductor  longus. 

The  FEMORAL  VEIN  Corresponds  closely  with  the  femoral  artery  in 
its  connections  with  the  parts  around,  and  in  its  branches. 

Dissection.  Tlie  femoral  artery  and  vein  are  to  be  cut  across  below 
the  origin  of  the  profunda,  and  are  to  be  thrown  downwards  pre- 
paratory to  the  deeper  dissection.  Afterwards  all  the  fat,  and  all 
the  veins,  are  to  be  carefully  removed  from  amongst  the  branches 
of  the  profunda  artery  and  anterior  cmral  nerve.  Unless  tliis  dis- 
section is  completed,  the  upper  part  of  the  vastus  intemus  will  not 
be  prepared  for  learning. 
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The  TENSOR  VAGINA  FEMORis  (fig.  1%,  ^)  occupies  the  mpper  third  Tentor 
of  the  thigh,  and  is  the  smallest  and  most  external  of  tlie  outer  set  feS^' 
of  muscles.    It  takes  origin  from  the  front  of  the  crest  of  the  hip  arises  trtm. 
bone  at  the  outer  aspect  |:iSR>m  the  anterior  nggtm  iliac  spine,  and  i^^» 
from  part  of  the  notch  between  this  and  the  inferior  spine  as  far 
as  the  attachment  of  the  sartorius.     Its  fibres  form  a  fleshy  belly  v, 

about  two  inches  wide,  and  are  inserted  into  the  fascia  lata  about  ends  in 
tliree  inches  below,  and  rather  in  front  of  the  line  of  the  great  '**^  '**'' 
trochanter  of  the  femur.  *-  #-3 '  . 

At  its  origin  the  muscle  is  situate  between  the  sartorius  and  the  P&rts 
gluteus  medius.    Beneath  it  are  the  ascending  ofl&ets  of  the  external  *^^^ 
circumflex  artery  ;   and  a  branch  of  the  superior  gluteal  nerve 
<?nter8  its  under  surface.    A  strong  sheath  of  fascia  surrounds  the 
muscle. 

Action.  Supposmg  the  limb  moveable  the  muscle  abrocta  the  Use  on 
thigh,  making  tense  at  the  same  time  tlie  fascia  lata ;  and  finally    "  ' 
it  will  help  in  rotating  inwards  the  femur. 

When  the  limb  is  fixed  it  will  support  the  pelvis,  and  assist  in  on  pelvis, 
balancing  the  same  on  the  femur  in  walking. 

Dissection,  After  the  tensor  has  been  learnt,  the  slip  of  fascia  Cut  through 
'extending  from  it  to  the  knee  may  be  cut  through  ;  and  when  it  is  mJJscie. 
detached  from  the  muscles  around,  the  head  of  the  rectus  may  be 
followed  upwards  to  the  pelvis. 

The  TRICEPS  EXTENSOR  of  the  knee  (fig.  195)  consists  of  three  fleshy  Muscle  on 
parts  or  heads,  outer  (vastus  extemus),  inner  (vastus  intemus),  and  SlJ^**' 
middle  (rectus),  which  are  united  below  in  a  common  tendon. 

The  RECTUS  FEMORIS  gives  rise  to  a  fleshy  prominence  on  the  Rectus  has 
front  of  the  thigh  (fig.  195,  ").    At  its  origin  from  the  pelvis  the  ^ 
muscle  consists  of  two  tendinous  pieces  : — one  arises  from  the  origin  at  the 
anterior  inferior  iliac  spinous  process  ;  the  other  (to  be  afterwards  ^^ 
seen)  is  fixed  into  a  depression  on  the  back  of  the  hip  bone,  close  double, 
^bove  the  acetabulum.     The  fleshy  fibres  terminate  inferiorly  in  insertion 
another  tendon,  which  joins  the  aponeurotic  parts  of  the  other  two  mon  toSon. 
muscles  in  the  common  tendon. 

The  rectus  is  larger  at  the  middle  than  at  the  ends ;  and  its  fibres  The  musde 
are  directed  from  the  centre  to  the  sides,  as  in  a  quill,  giving  rise  fo^and 
to  that  condition  called  penniform.   It  is  subcutaneous,  except  above  superficial, 
where  it  is  overlaid  by  the  sartorius.    It  conceals  branches  of  the  above, 
external  circumflex  artery  and  anterior  crural  nerve,  and  rests  on 
the  vasti.    The  upper  tendon  of  the  rectus  reaches  farthest  on  the 
anterior  surface  where  the  sartorius  touches,  whilst  the  lower  tendon 
is  most  extensive  on  the  posterior  aspect,  or  towards  the  subjacent 
vasti. 

Dissection,  To  see  the  remaining  muscles,  cut  across  the  rectus  Cut  the 
near  the  lower  end,  and  raise  it  without  injuring  the  branches  of  '*®*°*» 
vessels  and  nerves  beneath.    The  muscular  mass  on  the  front  of 
the  femur  is  to  be  divided  into  two,  above,  along  the  situation  of  JJ*^  '2S?* 
some  descending  vessels  and  nerves  :  the  part  external  to  the  vessels  extemus 
is  the  vastus  extemus,  and  the  larger  mass,  internal  to  them,  is  »*^^«» 
vastus  intemus. 
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To  make  out  the  lower  separation  of  the  two,  look  to  the  cater 
aspect  of  the  thigh  about  half  way  down,  where  the  long  and 
vertical  fibres  of  the  vastus  extemus  descending  to  their  tendon, 
cross  over  others  (deeper),  which  are  continued  obliquely  inwards, 
and  belong  to  the  inner  vastus. 

The  VASTUS  EXTERNUS  has  a  very  narrow  attachment  to  the  femur 
in  comparison  with  its  size.  It  takes  origin  along  the  upper  half  of 
the  femur,  by  a  piece  from  half  an  inch  to  an  inch  thick,  which  is 
attached  to  the  root  of  the  neck  of  the  femur,  and  the  fore  and 
outer  parts  of  the  root  of  the  greot  trochanter ;  to  the  line  connect- 
ing the  trochanter  with  the  linea  aspera ;  and  to  the  upper  half  of 
the  linea  aspera,  and  the  contiguous  external  intermuscular  septom. 
Inf  eriorly  the  fibres  of  the  muscle  end  in  an  aponeurosis  which  blends 
with  the  tendons  of  the  rectus  and  vastus  intemus  in  the  commoa 
tendon,  And  sends  a  slip  to  the  outer  edge  of  the  patella. 

The  muscle  is  pointed  at  the  upper  end ;  but  enlarged  belov 
where  it  produces  the  prominence  on  the  outer  side  of  the  thij^ 
Its  cutaneous  surface  is  aponeurotic  above,  and  is  covered  by  the 
contact  with  rectus,  tensor  vaginas  femoris,  and  gluteus  muscles.  The  deep  sor- 
f ace  rests  on  the  vastus  intemus,  and  receives  branches  of  the  ex- 
ternal circumflex  artery  and  anterior  crural  nerve. 

The  VASTUS  INTEBNUS  (fig.  194,  ^)  forms  the  large  head  of  the 

extensor.^   The  fleshy  mass  arises  from  the  anterior  and  two  lateral 

surfaces  of  the  shaft  of  the  femur,  except  where  the  vastus  extemos 

is  attached,  and  its  limits  may  be  thus  indicated  :-^UpwardB  it 

reaches  as  far  as  the  anterior  intertrochanteric  line  ;  downwards,  io 

the  middle,  to  about  two  inches  from  the  articular  end  of  the  &mnr; 

insertion  by  and  laterally  to  both  intermuscular  septa.    At  the  lower  end  of  the 

J^^^^°^     muscle  the  fibres  terminate  in  an  aponeurosis,  which  blends  in  the 

common  tendon  of  insertion,  and  is  attached  to  the  patella  lower 

than  the  vastus  extemus. 

Upper  part       The  upper  part  of  the  muscular  mass  is  buried  beneath  the  sar- 

iuperficiar  ^^^^  *^^  rectus  muscles ;  but  the  lower  part  is  superficial,  and 

projects  more  than  the  vastus  extemus :  some  of  the  lowest  fibres 

are  almost  transverse,  and  will  be  able  to  draw  inwards  the  patella. 

The  adductor  muscles  are  almost  inseparably  joined  with  this  vastus 

along  the  attachment  to  the  linea  aspera. 

Dissection,  The  tendon  of  the  extensor  will  appear  by  dividing 
along  the  middle  line  of  the  patella  and  knee-joint  a  thin  aponen- 
rotic  layer,  which  is  derived  from  the  lower  fleshy  fibres  of  the 
muscle,  and  covers  the  joint.  On  reflecting  inwards  and  outwards 
that  fibrous  layer  the  tendon  will  be  laid  bare  to  its  insertion  into 
the  tibia. 

The  tendon  of  the  extensor  muscles  of  the  leg  is  common  to  the 
rectus,  the  vastus  extemus,  and  vastus  intemus.  It  is  placed  in 
front  of  the  knee  joint,  to  which  it  serves  the  office  of  an  anterior 
ligament.     Wide  above  where  the  muscular  fibres  terminate,  it 
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*  Sometimes  the  part  of  the  mass,  inside  a  line  oontinned  upwards  fron 
the  inner  border  of  the  patella,  is  named  crureus :  natoziUlj  tliere  is  not  aaj 
separation  at  that  spot 
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narrows  as  it  descends  over  the  joint,  and  is  inserted  inf eiiorly  into 
the  prominence  of  the  tubercle  of  the  tibia,  and  into  the  bone  below 
it  for  an  inch  :  close  to  its  attachment  to  the  tibia  a  synovial  bnrsa  btuM^s^ 
is  beneath  it.  In  it  the  patella  is  situate,  some  few  scattered  aponeu-  °^^' 
rotic  fibres  passing  over  the  cutaneous  surface,  but  none  being  con- 
tinued over  the  articular  surface  of  the  bone.  (See  Ligament  of 
the  Patella.) 

From  the  lower  part  of  the  muscle  a  superficial  aponeurotic  ex-  expansion 
pansion  is  derived :  this  prolongation,  which  is  strongest  on  the  *^^®'  ^** 
inner  side,  is  united  with  the  fascia  lata  and  the  other  tendinous 
ofbets  to  form  a  capsule  in  front  of  the  joint,  and  is  fixed  below  to 
the  heads  of  the  tibia  and  fibula. 

Subcrureus  muscle.  Beneath  the  strong  fibres  of  the  vastus,  near  Small  sub- 
the  knee  joint,  is  a  thin  layer  of  pale  fibres,  which  is  but  a  part  of  Suscte  • 
the  inner  vastus,  separated  from  the  rest  by  areolar  tissue.   Attached  ends  on  tlie 
to  the  femur  in  the  lower  fourth,  and  often  by  an  outer  and  inner  slip,  ■ynoviai  sac 
it  ends  in  aponeurotic  fibres  on  the  synovial  sac  of  the  knee  joint. 

Action,  All  three  heads  of  the  triceps  extend  the  knee  joint  when  Use  with 
the  tibia  is  moveable ;  and  the  rectus  can  fiex  the  hip  joint  over  aWe  r™^^*' 
which  it  passes.    The  fleshy  bellies  are  strong  enough  to  break  the 
patella  transversely  over  the  end  of  the  femur,  or  to  rupture  some- 
times the  common  tendon. 

When  the  tibia  is  fixed  the  vasti  will  bring  forwards  the  femur,  with  tibia 
and  straighten  the  knee,  as  in  walking  or  standing ;  and  the  rectus  ^^  * 
will  prop  the  pelvis  on  the  femur,  or  assist  in  moving  it  forwards 
in  stooping. 

The  subcrureus  contracts  in  extension  of  the  knee,  and  elevates  how  snb- 
the  synovial  membrane  above  the  patella.  acts!^^ 

Intermuscular  sepia.  The  processes  of  the  fascia  lata,  which  limit  intennus- 
laterally  the  extensor  muscle  of  the  knee,  are  thus  named,  and  are  *^*^^  *®P** 
fixed  to  the  linea  aspera  and  the  lines  leading  to  the  condyles  of  an  two. 
the  femur. 

The  external  septum  is  the  strongest,  and  reaches  from  the  outer  The  onter 
condyle  of  the  femur  to  the  insertion  of  the  gluteus  maximus.    It  g^^est; 
is  situate  between  the  vastus  intemus  and  extemus  on  the  one  side, 
and  the  short  head  of  the  biceps  on  the  other,  to  which  it  gives 
origin ;  and  it  is  perforated  near  the  outer  condyle  by  the  upper 
external  articular  vessels  and  nerve. 

The  inner  partition  is  very  thin  along  the  side  of  the  vastus  the  inner  is 
intemus ;  and  its  place  is  supplied  by  the  strong  tendon  of  the  *°^*^^*- 
adductor  magnus  between  the  inner  condyle  and  the  linea  aspera : 
the  internal  articular  vessels  are  transmitted  through  it  to  the  front 
of  the  knee  joint. 

The  EXTERNAL  CIRCUMFLEX  ARTERY  (fig.  195,  *)  is  the  chief  vessel  External 

for  the  supply  of  the  muscles  of  the  front  of  the  thigh.  It  arises  Jjj^^®^ 
from  the  outer  side  of  the  profunda  (deep  femoral)  artery,  but 
often  from  the  femoral  trunk.  It  is  directed  outwards  through  the 
divisions  of  the  anterior  crural  nerve,  and  beneath  the  sartorius 
and  rectus  muscles  to  the  outer  part  of  the  thigh,  where  it  ends  in 
branches.    Ofbets  are  given  from  it  to  the  rectus  and  sartorius ;  its  branches 
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and  its  terminal  muscular^branches  consist  of  aaoendmg, 
and  descending  :— 

The  ascending  branch  is  directed  beneath  the  tensor  TSgiiuB 
f  emoris  to  the  back  of  the  hip  bone,  where  it  anastomoses  with  the 
gluteal  artery,  and  supplies  the  contiguoos  muscles. 

The  tranaoerse,  the  smallest  in  size,  divides  into  two  which  per- 
forate the  vastus  extemus,  and  anastomose  with  arteries  on  the  back 
of  the  thigh. 

The  descending  brcmch  is  the  largest,  and  ends  in  pieces  whidi  are 
distributed  to  the  vssti  muscles.  One  considerable  branch  e&ten 
the  outer  part  of  the  vastus  intemus,  and  reaching  the  knee,  anaslD- 
moses  on  this  joint  with  the  external  articular  arteries  ;  a  small 
oSaet  courses  over  the  muscle  with  a  nerve  to  the  joint. 

The  ANTERIOR  CRURAL  NERVE  (fig.  195,  ^  of  the  lumbar  plexs 
(p.  542)  supplies  the  muscles,  and  most  of  the  teguments  of  the 
front  of  the  thigh,  and  the  integuments  of  the  inn^  side  of  Uie 
leg.  Soon  after  the  trunk  of  the  nerve  leaves  the  abdomen  it  is 
flattened,  and  is  divided  into  superficial  and  deep  parts. 

A.  The  superficial  part  ends  in  three  tegumentary  branches :— -the 
middle  and  internal  cutaneous  of  the  thigh,  and  the  great  saphenow. 

The  middle  cutaneous  nerve  (fig.  190,  ^  perforates  the  fascia  lata, 
sometimes  also  the  sartorius,  about  three  inches  below  Ponpsit's 
ligament,  and  extends  to  the  knee  (p.  609). 

Tlie  internal  cutaneous  nerve  (fig.  190,  ^)  sends  two  or  more  small 

cutaneous,    twigs  through  the  fascia  lata  to  the  integument  of  the  upper  third 

of  the  thigh,  aiid  then  divides  in  front  of  the  femoral  artery,  or  on 

which  has     the  inner  side,  into  the  two  following  branches,  anterior  and  inner. 

Sometimes  these  branches  arise  from  the  anterior  crural  trunk  at 

separate  spots : — 

anterior  and      The  anterior  branch  Q)  is  directed  to  the  inner  side  of  the  knee. 

As  far  as  the  middle  of  the  thigh  it  lies  over  the  sartorius,  but  it 

then  pierces  the  fascia  lata,  and  ramifies  in  the  integuments  (p.  609). 

The  inner  branch  remains  beneath  the  fascia  lata  as  far  as  the 
knee  (p.  609).  Whilst  underneath  the  fascia  the  nerve  lies  along 
the  inner  border  of  the  sartorius,  and  joins  in  a  plexus,  about  the 
middle  of  the  thigh,  with  offsets  of  the  obturator  and,  nearer  the 
knee,  with  a  branch  of  the  internal  saphenous  nerve. 

The  internal  saphenous  nerve  (fig.  195)  is  the  largest  of  the  three 

superficial  branches.    In  the  thigh  the  nerve  takes  tlie  course  of 

the  deep  blood-vessels,  and  is  continued  along  their  outer  side, 

beneath  the  aponeurosis  covering  the  same,  as  far  as  the  opening 

iieoomescu-  in  the  adductor  magnus  muscle.    At  that  spot  the  nerve  passes 

the^^w^'    from  beneath  the  aponeurosis,  and  is  prolonged  under  the  sartorius 

muscle  to  the  upper  part  of  the  leg,  where  it  becomes  cutaneous 

(fig.  190,  *).    It  supplies  two  offsets  wliilst  it  is  contained  in  the 

thigh  beneath  the  fascia : — 

has  a  com.        A  communicating  branch  arises  about  the  middle  of  the  thigh, 

municating   jjj^^  crosses  inwards  beneath  the  sartorius  to  join  in  the  plexus  of 

the  internal  cutaneous  and  obturator,  or  with  the  internal  cutaneous 

nearer  the  knee  :  this  branch  is  often  absent. 


Ner\'e  of  the 
front  of  the 
thigh 

is  di\ided. 


From  its 
superflcial 
part  arise— 

middle 
cutaneous. 


Internal 


inner 
branch. 


Internal 

saphenous 

nerve 
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The  patellar  branch  springs  from  the  wtrve  near  the  knee  joint,  and  a  pa- 
and  perforating  the  sartorias  muscle  and  the  fascia  lata,  ends  in  the         ^     ^ 
integument  over  the  knee  (fig.  190,  *). 

B.  The  deq>  or  muscular  part  of  the  anterior  crural  nerve  (fig.  195)  From  the 
gives  branches  to  all  the  muscles  of  the  front  of  the  thigh,  except  J^  ^*^ 
the  tensor  vaginas  f emoris  ;  and  it  supplies  also  an  ofEset  to  one  of 
the  adductor  muscles,  viz.,  the  pectineus. 

A  slender  nerve  (fig.  193,  *)  crosses  beneath  the  femoral  artery,  branches  to 
and  enters  the  anterior  surface  of  the  pectineus  :  sometimes  there  P®^*^®^ '» 
are  two. 

Branches  to  the  sartorius  are  furnished  by  the  middle,  or  by  the  aartorius ; 
internal  cutaneous  nerve,  whilst  it  is  in  contact  with  that  muscle. 

A  nerve  enters  the  under  surface  of  the  rectus  at  the  upper  part,  rectus ; 
and  divides  into  branches  as  it  is  about  to  penetrate  the  fibres. 

The  nerve  to  the  vastus  exiemus  separates  into  two  or  more  branches  vwtus  ex- 
as  it  enters  the  muscle.    From  one  of  these  an  articular  filament  is  knee  joint; 
continued  downwards  to  the  knee  joint,  which  it  enters  on  the  ante- 
rior aspect. 

The  nerve  to  the  vastus  intemus  (fig.  195)  is  nearly  as  large  in  J?^^***'"* 
size  as  the  internal  saphenous,  in  common  with  which  it  often  arises.  ' 

To  the  upper  part  of  the  vastus  it  furnishes  one  or  more  branches, 
and  is  then  continued  as  far  as  the  middle  of  the  thigh,  where  it 
ends  in  ofEsets  to  the  muscle  and  the  knee  joint. 

Its  articular  branch  is  prolonged  on  or  in  the  vastus,  and  on  the  with  articn- 
tendon  of  the  adductor  magnus  to  the  inner  side  of  the  knee  joint ;  i^^  *®*  ^ 
and  it  is  distributed  over  the  synovial  membrane  on  the  front  of  the 
articulation.    This  small  nerve  accompanies  the  deep  branch  of  the 
anastomotic  artery. 

A  branch  of  nerve  to  the  tensor  vaginm  f emoris  is  derived  from  Nerve  of 
the  superior  gluteal  ;  it  enters  the  under  surface  of  the  muscle,  and  vi^^. 
extends  nearly  to  the  lower  end. 

Directions.  After  the  examination  of  the  muscles  of  the  front  of  Take  next 
the  thigh,  with  their  vessels  and  nerves,  the  student  is  to  learn  the  tow. 
adductor  muscles,  and   the   vessels  and  nerves  which  belong  to 
them. 


PARTS  ON  THE  INNER  SIDE  OF  THE  THIGH. 

The  muscles  in  tliis  position  are  the  three  adductors, — longus.  The  adduc- 
brevis,  and  magnus,  with  the  gracilis  and  pectineus ;  these  have  the    ^T^  ** 
following  position  with  respect  to  one  another.    Internal  to  all  and  position. 
the  longest,  is  the  gracilis.    Superficial  to  the  others,  are  the  pec- 
tineus and  the  adductor  longus  ;  and  beneath  the  last  two  are  the 
short  adductor  and  the  adductor  magnus. 

In  connection  with  the  muscles,  and  supplying  them  are  the  pro-  Vessels, 
funda  artery  (of  the  femoral)  and  its  branches,  with  the  accom- 
panying vein. 

The  obturator  nerve  lies  amongst  the  adductor  muscles,  and  fur-  Nerve, 
nishes  branches  to  them. 

Dissection.  For  the  preparation  of  the  mnscles,  the  investing  Biasectioa 


eso 


SISSSCTIOK   OF   THE  TSIOB. 


of  adductor  f  ascia  and  tissue  ore  to  be  taken  away ;  and  the  two  Baperfidal 
mnKiea.       ndductora  are  to  be  separated  from  one  another. 
Nirrea.  Let  tiie  student  be  careful  of  the  branches  of  the  obtonttor  nerva 

in  connection  with  the  muscles,  viz.,  those  entering  the  i 

Fig.  IBB.' 


'  De«p  dusection  of  tbe  addncbiT  muides  vith  tLur  t<—1i  md  brt 
(IllagtratioQB  of   Difflectioni)       MuKla :    A.   Addaetor  tonfoa,   e«t 
Fectineus,   cut.      o.  OrsiuliB      s.  Addndoi  bnvia.      B.  Addnetor  m^ 
F    Obturator  ezlemus.      o    Semimeiobraiiosus.      B.    Vaitoi  latennB, 
B«etiu  femoriB.    i..  TeiiHrfudnlsbc.    b.  Fieoeof  thaSHtarias.    a  Sko 
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fibres,  and  one  issuing  beneath  the  adductor  longus,  to  join  the 
plexus  at  the  inner  side  of  the  thigh. 

Lastly,  should  any  fat  and  veins  be  left  with  the  profunda  and  Bemove 
its  branches,  they  must  be  removed.  ^®"^ 

The  GRACILIS  reaches  from  the  pelvis  to  the  tibia  (fig.  196,  ^),  and  GraciUa 
is  fleshy  and  ribbon-like  above,  but  tendinous  below.    The  muscle  takes  origiii 
arises  by  a  thin  aponeurosis,  two  or  three  inches  in  depth,  from  the  ^^S^** 
pubic  border  of  the  liip  bone  close  to  the  margin,  viz.,  opposite  the 
lower  half  of  the  symphysis,  and  the  upper  part  of  the  pubic  arch. 
Inferiorly  it  is  inserted  by  a  flat  tendon,  about  one  third  of  an  inch  is  iiuerted 
wide,  into  the  inner  surface  of  the  tibia,  beneath  and  close  to  the  ^*^  **^*^ 
sartorius. 

The  muscle  is  superficial  throughout.  At  the  upper  part  of  the  Position 
thigh  it  is  flattened  against  the  adductors  brevis  and  magnus,  so  as  SiwclS 
to  have  its  borders  directed  forwards  and  backwards  ;  and  in  the 
lower  third,  it  intervenes  between  the  sartorius  and  semi-membra- 
nosus  muscles,  and  forms  part  of  the  inner  boundary  of  the  popliteal 
space.  At  its  insertion  the  tendon  is  nearer  the  knee  than  that  of 
the  semitendinosus,  though  at  the  same  depth  from  the  surface,  and 
both  lie  over  the  internal  lateral  ligament ;  and  from  the  tendon  an 
expansion  is  continued  to  the  fascia  of  the  leg,  like  the  sartorius. 
A  bursa  separates  the  tendon  from  the  ligament,  and  projects  above 
it  to  the  sartorius. 

Action,  It  bends  the  knee  joint  if  the  tibia  is  not  fixed,  rotating  Use  on  knee 
in  that  bone ;  and  then  brings  the  moveable  femur  towards  the  femur^* 
middle  line  with  the  other  adductors. 

Supposing  the  foot  resting  on  the  ground  the  gracilis  will  aid  in  o°  pelvis, 
propping  the  pelvis  on  the  limb. 

The  PECTINEUS  (fig.  194,  ^  is  the  highest  of  the  muscles  directed  Pectineus. 
from  the  pelvis  to  the  inner  side  of  the  femur.    It  has  a  fleshy  origin  Origin  from 
from  the  ilio-pectineal  line  of  the  hip-bone,  and  from  the  triangular  ^^     ' 
smooth  surface  in  front  of  that  line  ;  and  it  is  inserted  inferiorly  by  inserted 
a  tendon,  about  two  inches  in  width,  into  the  femur  behind  the  small 
trochanter,  and  into  the  upper  part  of  the  line  which  extends  from 
that  process  to  the  linea  aspera. 

The  muscle  is  twisted,  so  that  the  surfaces  which  are  directed  Sjjljl" 
forwards  and  backwards  near  the  pelvis  are  turned  inwards  and  ' 

outwards  at  the  femur.    One  surface  is  in  contact  with  the  fascia  iarfwies; 
lata ;  and  the  opposite  touches  the  obturator  muscle  and  nerve,  and 
the  adductor  brevis.    The  pectineus  lies  between  the  psoas  and  the  v^  on  the 
adductor  longus  ;  and  the  internal  circumflex  vessels  pass  between 
its  outer  border  and  the  psoas. 

p.  Psoas.  Vessels :  a.  Femoral  artery,  and  b,  femoral  vein.  c.  Trunk  of 
the  profunda,  d.  Internal,  and  e,  external  circunflex.  /.  Pint,  g,  second* 
and  hj  third  perforating,  t.  Mnacnlar  and  anastomotic  of  the  profonda,  2^ 
Anastomotic  of  the  femoral,  with  I,  the  articular,  and  n,  the  cutaneous  piece. 
Nerves:  1.  Obturator,  joined  by  the  accessory  obturator  nenre,  with  2,  the 
supenficial,  and  4,  the  deep  part  3.  Cutaneous  branch  of  the  obturator.  5. 
Articular  branch  to  the  knee  from  the  deep  piece.  6.  Anterior  crural  nenre. 
7.  Internal  saphenous,  and  10,  its  patellar  branch.  8.  Nerve  to  the  yastus 
intemus  and  9,  its  articular  branch  to  the  knee. 
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Action.  It  adducts  the  limb  and  bendft  the  hip-joint.  When  the 
femur  is  fixed  it  can  support  the  pelvis  in  standing ;  or  it  can  draw 
forwards  the  pelvis  in  stooping. 

The  ADDUCTOR  LONGUS  lies  below  the  pectineus  (fig.  194,  ^),  and 
is  triangular  in  form,  with  the  apex  at  the  pelvis  and  the  base  at 
the  femur.  It  arises  by  a  narrow  tendon  from  the  front  of  the 
pubes  below  the  angle  of  union  of  the  crest  and  the  symphyeds ;  and 
it  is  inserted  into  the  inner  edge  of  the  linea  aspera. 

This  muscle  is  situate  between  the  gracilis  and  the  pectineus,  and 
forms  part  of  Scarpa's  triangular  space.  Its  anterior  surface  is 
covered  near  the  femur  by  the  femoral  vessels  and  the  sartorius : 
the  posterior  rests  on  the  other  two  adductors,  on  part  of  the  obtu- 
rator nerve,  and  on  the  deep  femoral  arteiy.  Aponeurotic  bands 
connect  the  tendon  of  insertion  with  the  adductor  magnus  and 
vastus  intemus. 

Action.  With  the  femur  moveable,  it  will  flex  the  hip-joint,  and 
with  the  aid  of  the  other  adductors  will  cany  inwards  the  limb,  so 
as  to  cross  the  thigh  bones.  In  walking  it  helps  the  other  adductors 
to  project  the  limb. 

With  the  femur  fixed,  the  muscle  props  and  tilts  forwards  the 
pelvis. 

Dissection.  The  adductor  brevis  muscle,  with  the  obturator  nerve 
and  the  profunda  vessels,  will  be  arrived  at  by  reflecting  the  two 
last  muscles.  On  cutting  through  the  pectineus  near  tJie  pubes, 
and  throwing  it  down,  the  dissector  may  find  occasionally  the  small 
accessory  nerve  of  the  obturator  which  tmns  beneath  the  outer 
border ;  if  this  is  present,  its  branches  to  the  hip  joint  and  the 
obturator  nerve  are  to  be  traced  out.  The  adductor  longus  is  then 
to  be  divided  near  its  origin,  and  raised  with  care,  so  as  not  to 
destroy  the  branches  of  the  obturator  nerve  beneath :  its  tendon  is 
to  be  detached  from  that  of  the  adductor  magnus  beneath  it,  to  see 
the  branches  of  the  profunda  artery. 

Now  the  adductor  brevis  will  be  laid  bare.  A  part  of  the  obtu- 
rator nerve  crosses  over  this  muscle  to  the  femoral  artery,  and  send» 
an  o&et  to  the  plexus  at  the  inner  side  of  the  thigh  :  a  deeper  part 
of  the  same  nerve  lies  beneath  this  adductor.  The  muscle  should 
be  separated  from  the  subjacent  adductor  magnus,  where  the  lower 
brancli  of  the  nerve  with  an  artery  issues.  In  this  last  step  of  the 
dissection  the  student  should  trace  on  and  in  the  fibres  of  the  ad- 
ductor magnus  a  slender  articular  branch  of  the  obturator  nerve  to 
the  knee. 

The  accessory  obturator  nerve  ®  (Schmidt)  is  derived  £rom  the 
trunk  of  the  obturator,  near  the  lumbar  plexus  (p.  543),  and  passes 
from  the  abdomen  over  the  brim  of  the  pelvis.  In  the  iMg^  it 
turns  beneath  the  pectineus,  and  joins  the  superficial  part  of  the 
obturator  nerve ;   it  supplies  an   oSaet  to  the  hip- joint  with  the 

^  *  This  small  nerve  is  often  absent ;  it  was  f oond  only  four  or  five  times  in 
nine  or  ten  bodies  which  were  examined  by  its  discoverer.  Tbjd  name  given 
to  it  by  Schmidt  refers  to  this  irregularity,  riz.,  nenr.  ad  obiuatorem  so- 
oessorios  inconstans.    Commentarins  de  Nervis  Lmnbalibns. 


OBTUKATOR  XEEVE  AND  BRANCHES.  633 

articular  artery,  and  occasionally  one  to  the  under  surface  of  the 
pectineus. 

The  ADDUCTOR  BREVis  (fig.  196,  ^)  has  a  thin  fleshy  and  aponeu-  Adductor 
rotic  attachment,  ahout  two  inches  in  depth,  to  the  front  of  the  hip  th^atthe 
bone  with  the  gracilis.    The  muscle  arises  from  the  pubic  border  ^"gin 
of  the  bone  dose  to  and  outside  the  gracilis,  reaching  upwards  as 
high  as  the  adductor  long^s,  and  not  quite  so  low  as  the  gracilis. 
It  is  inserted,  behind  the  pectineus,  into  all  the  line  leading  from  the  and  wide  at 
linea  aspera  to  the  small  trochanter.  tion.  "^' 

In  front  of  the  muscle  are  the  pectineus  and  the  adductor  longus,  parts  in 
with  the  superficial  piece  of  the  obturator  nerve,  and  the  profunda  '^°*» 
artery  ;  but  it  is  gradually  uncovered  by  the  adductor  longus  below, 
and  the  contiguous  borders  of  the  two  are  side  by  side  at  their  in- 
sertion into  the  femur.    Behind  the  muscle  is  the  adductor  magnus,  behind, 
with  the  deep  piece  of  the  obturator  nerve  and  a  branch  of  the 
inner  circumflex  artery.    In  contact  with  the  upper  border  is  the  and  at  upper 
obturator  extemus,  F,  and  the  internal  circumflex  artery  passes  be-  ^'^^• 
tween  the  two. 

Action.  This  muscle  adducts  the  limb  with  slight  flexion  of  the  Use  on 
hip  joint,  like  the  pectineus.    And  if  it  acts  from  the  femur  it  will  ^""^    ^' 
balance  and  move  forwards  the  pelvis. 

The  OBTURATOR  NERVE  (fig.  196,  ^)  is  a  branch  of  the  lumbar  Obturator 
plexus  (p.  543),  and  supplies  the  adductor  muscles  of  the  thigh,  as  ^^^^ 
well  as  the  hip  and  knee  joints.    Tlie  nerve  issues  from  the  pelvis 
through  the  aperture  in  the  upper  part  of  the  thyroid  foramen  ;  and  is  divided 
it  divides  in  that  opening  into  two  pieces,  which  are  named  super- 
ficial and  deep  from  their  position  with  respect  to  the  adductor 
brevis  muscle. 

A.  The  superficial  part  (*)  of  the  nerve  is  directed  over  the  adduc-  The  super- 
ior brevis,  but  beneath  the  pectineus  and  the  adductor  longus,  to  *      ^^^^ 
the  femoral  artery,  on  which  it  is  distributed  ;  at  the  lower  border  fJlnorai 
of  the  last  muscle  it  furnishes  an  offset  or  two  to  join  in  a  plexus  artenr,  and 
with  the  internal  cutaneous  and  saphenous  nerves  (p.  628),  ^^d  j^^JJe^^S- 
supply  the  teguments.** 

Near  the  pelvis  or  in  the  aperture  of  exit,  this  piece  of  the  nerve  branches  are 
sends  outwards  an  articular  twig  to  tlie  hip  joint  with  the  joint-artery.        ^  ^     ^ 

Muscular  branches  are  furnished  to  the  adductor  longus,  the  ad-  muscuhir  to 
ductor  brevis,  and  the  gracilis.  adductors, 

B.  The  deep  part  (*)  of  the  obturator  nerve  pierces  the  fibres  of  Deep  part  of 
the  external  obturator  muscle,  and,  continuing  beneath  the  adductor     ®  °®^® 
brevis  is  consumed  chiefly  in  the  adductor  magnus.    The  following 

o£bets  are  supplied  by  it  :— 

Muscular  branches  enter  the  obturator  extemus  as  the  nerve  ends  in 
pierces  it ;  others  are  furnished  to  the  large,  and  sometimes  to  the  ^^^^ 
short  adductor. 

A  slender  articular  branch  (fig.  196,  ')  enters  the  fibres  of  the  and  gives 
adductor  magnus,  and  passes  through  it  near  the  linea  aspera  to  ^J^^joj^ 

*  In  some  bodies  the  superficial  i)art  of  the  nerve  is  of  large  size,  and  baa  a 
distribution  similar  to  that  of  the  inner  branch  of  the  internal  cutaneous 
nerve,  whose  place  it  takes  :  in  such  instances  it  joins  freely  in  the  plexus. 
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reach  the  popliteal  artery,  by  wliich  it  is  conducted  to  the  back  of 
the  knee  joint :  its  termination  is  seen  in  the  dissection  of  the  pop- 
liteal space. 
Dissect  pro-      Dissection,  To  prepare  the  profunda  artery  and  its  branches,  sup- 
funda.  posing  the  veins  and  the  fat  removed,  it  will  be  requisite  to  follow 

backwards  the  internal  circumflex  artery  above  the  upper  border  of 
the  adductor  brevis,  and  to  trace  the  perforating  branches  to  the 
apertures  in  the  adductors  near  the  femur. 
Profunda         The  PROFUNDA  (fig.  196,  c)  is  the  chief  muscular  artery  of  the 
^*         thigh,  and  arises  from  the  femoral  about  one  inch  and  a  half  below 
origin,  Poupart's  ligament  (p.  619).    At  its  origin  the  vessel  is  placed  on 

course,         the  outer  side  of  the  parent  trunk ;  but  it  is  soon  directed  inwards 
and  ending,   beneath  the  femoral  vessels  to  the  inner  side  of  the  femur,  and 
ends  at  the  lower  third  of  the  thigh  in  a  small  branch  that  pierces 
the  adductor  magnus. 
Parts  Where  the  vessel  lies  in  the  triangular  space  of  the  thigh  it  rests 

^'^^^^        on  the  iliacus  muscle.    But  on  the  inner  side  of  the  femur  it  is 
parallel  to  the  femoral  artery,  though  deeper  in  position  ;  and  it  is 
placed  first  over  the  pectineus  and  adductor  brevis,  and  thence  to 
its  termination  between  the  adductors  longus  and  magnus. 
Branches  to      Its  branches  are  numerous  to  the  surrounding  muscles  on  the 
the  thigh      front  and  back  of  the  thigh,  and  maintain  free  anastomoses  with 
join  ftwiy.    other  vessels  of  the  thigh  and  leg :  through  these  conmianicationB 
the  blood  finds  its  way  to  the  lower  part  of  the  limb  when  the  tube 
of  the  chief  artery  is  obliterated  either  above  or  below  the  origin 
The  named    of  the  profunda.    The  named  branches  are  these : — 
«re—  The  external  circumflex  artery  (fig.  196,  e)  has  been  described  in 

External       the  dissection  of  the  muscles  of  the  front  of  the  thigh  (p.  627). 
•circumflex.        rpj^^  internal  circumflex  branch  (fig.  196,  d)  arises  from  the  inner 
circunSaex     ^^^  posterior  part  of  the  profunda,  and  turns  backwards  between 
the  psoas  and  pectineus,  but  above  the  adductor  brevis  and  magnus. 
ends  on        Opposite  the  small  trochanter  it  ends  in  two  branches,  which  will 

i)acic  of 

thigh,  be  seen  in  the  dissection  of  the  buttock  (p.  648).    It  supplies  the 

undermentioned  oflEsets  to  the  inner  side  of  the  thigh : — 
BuppUes  hip      An  articular  artery  may  enter  the  hip  joint  through  the  notch  in 

the  acetabulum. 
muscles.  At  the  border  of  the  adductor  brevis  two  muscular  branches 

arise : — one  ascends  to  the  obturator  and  the  superficial  adductor 

muscles ;  the  other,  which  is  larger,  descends  with  the  deep  piece 

of  the  obturator  nerve  beneath  the  adductor  brevis,  and  ends  in 

this  and  the  largest  adductor. 
Three  perfo-      The  perforating  branches,  three  in  number,  pierce  the  tendons  of 
branches,      some  of  the  adductor  muscles  close  to  the  linea  aspera  of  the  femur : 

they  supply  muscles  on  the  back  of  the  thigh,  and  wind  round  the 

thigh-bone  to  end  in  the  vasti. 
First.  The  first  (/)  begins  opposite  the  lower  border  of  the  pectineus, 

and  perforates  the  short  and  large  adductors. 
Scwnd  gives     The  second  branch  (g)  arises  below  the  middle  of  the  adductor 
artery.  brevis,  and  passes  through  the  same  muscles  as  the  preoeding: 

from  it  a  nutritious  vessel  is  supplied  to  the  shaft  of  the  femur. 
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The  third  artery  (h)  springs  from  the  deep  femoral  trunk  below  Third, 
the   adductor   brevis,  and   is   transmitted   through   the   adductor 
magnus. 

The  terminal  branch  of  the  profunda  (fourth  perforating)  pierces  AikI  the 
the  adductor  magnus  near  the  aperture  for  the  femoral  artery.  a°f^rth. 

Mu9cular  or  anastomotic  branches  (i)  to  the  back  of   the  thigh  Anastomotle 
(three  or  four  in  number)  pass  through  the  adductor  magnus  at  ^™»ch«»- 
some  distance  from  the  linea  aspera,  and  end  in  a  chain  of  anasto- 
moses in  the  ham-strings. 

The  PROFUNDA  VEIN  results  f^>m  the  union  of  the  different  branches  ProfandA 
corresponding  with  the  offeets  of  its  companion  artery.    It  accom-  ''''^ 
panics  closely  the  artery  of  the  same  name,  to  which  it  is  superficial, 
and  ends  above  in  the  femoral  vein. 

Dissection.  To  bring  into  view  the  remaining  muscles,  viz.,  ad-  Cut  tiuoog 
ductor  magnus,  obturator  extemus,  and  the  psoas  and  iliacus  inser-  bievia. 
tion,  the  adductor  brevis  is  to  be  cut  through  near  the  pelvis,  and 
to  be  thrown  down.    Theii  the  investing  layer  of  fascia  and  areolar 
tissue  is  to  be  removed  from  each  muscle. 

After  the  adductor  magnus  has  been  learnt,  it  will  be  needful  to 
detach  a  few  of  the  upper  fibres  to  examine  the  obturator  extemus. 

The  ADDUCTOR  MAGNUS  (fig.  126,  ^)  is  narrow  at  the  pelvis,  and  Adductor 
wide  at  the  femur.    It  is  triangular  in  form,  with  its  base  directed  "**^    * 
upwards,  one  side  being  attached  to  the  femur,  and  the  other  free 
at  the  inner  part  of  the  thigh. 

Tlie  muscle  arises  along  the  pubic  arch  of  the  innominate  bone  0^8*^  *• 
outside  the  other  adductors,  reaching  from  the  symphysis  to  the  ' 

lower  part  of  the  ischial  tuberosity.     The  anterior  fibres  diverge  fibres 
from  their  origin,  being  horizontal  above  but  more  oblique  below,  the^toaer- 
and  are  inserted  (from  above  down)  into  the  line  from  the  great  **o°» 
trochanter  to  the  linea  aspera ;  into  the  linea  aspera ;  and  into  the  ff  ^iJ^iSL 
line  leading  from  that  crest  of  bone  to  the  inner  condyle  for  about  q^^„ 
an  inch.    ITie  posterior  fibres  from  the  ischial  tuberosity  are  vertical  vertical, 
in  direction,  and  end  at  the  lower  thurd  of  the  thigh  in  a  tendon, 
which  is  inserted  into  the  inner  condyle  of  the  femur,  and  is  con- 
nected by  a  fibrous  expansion  to  the  inner  condyloid  ridge. 

The  muscle  consists  of  two  parts,  which  differ  in  their  characters.  JJ^ ^*^ 
The  anterior  one,  thin  and  fleshy,  forms  a  septum  between  the  other 
adductors  and  the  muscles  on  the  back  of  the  thigh  ;  ()ut  the  pos- 
terior piece,  partly  fleshy  and  partly  tendinous,  constitutes  the  inner 
thick  margin  of  the  muscle.    On  the  anterior  surface  are  the  other 
two  adductors  and  the  pectineus,  with  the  obturator  nerve  and  the  CotmecUoDM 
profunda  artery.     The  posterior  surface  touches  the  ham-string"""*^ 
muscles  and  the  great  sciatic  nerve.     In  contact  with  the  upper 
border  are  the  obturator  extemus  and  the  quadratus  f  emoris,  with  »nd  borders, 
the  internal  circumflex  vessels  ;  and  along  the  inner  border  lie  the 
gracilis  and  the  sartorius.     At  its  attachment  to  the  femur  the  I?f^^ 
muscle  is  closely  united  with  the  other  adductors,  particularly  the 
adductor  longus,  and  is  there  pierced  by  apertures  for  the  passage 
of  the  femoral  and  perforating  arteries. 

Action.  This  muscle  is  used  as  an  adductor,  but  chiefly  as  a  pro-  ^"«  ^ 
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jector  forwards  of  the  femur  in  walking :  in  the  last  office  it  receives 
help  from  the  other  adductors  internally,  and  from  the  glutens 
medius  and  minimus  externally. 

The  femur  being  fixed  it  will  act  powerfully  in  keeping  the 
pelvis  erect  on  the  head  of  the  thigh  bone. 

The  opening  in  the  adductor  for  the  transmission  of  the  femoral 
vessels  into  the  popliteal  space  is  tendinous  at  the  anterior,  but 
fleshy  at  the  posterior  aspect.  It  is  situate  at  the  point  of 
junction  of  the  middle  with  the  lower  third  of  the  thigh,  and  is 
larger  than  is  necessary  for  the  passage  of  the  vessels.  On  the 
outside  it  is  bounded  by  the  vastus  intemus  ;  and  on  the  inside  by 
the  tendon  of  the  adductor  magnus,  with  some  fibres  added  from 
the  tendon  of  the  long  adductor. 

Tlie  PSOAS  and  iliacus  (fig.  196)  arise  separately  in  the  abdomen 
(p.  537),  but  are  united  in  the  thigh, — ^the  conjoined  portion  of  the 
muscles  coming  beneath  Poupart's  ligament.  The  psoas,  p,  is  m- 
serted  by  tendon  into  the  small  trochanter  of  the  femur ;  and  the 
fleshy  iliacus,  0,  joins  partly  the  tendon  of  the  psoas,  but  the  rest 
of  its  fibres  are  fixed  into  a  special  triangular  surface  of  bone  in 
front  of  and  below  that  trochanter. 

Beneath  the  h'gament  the  muscles  occupy  the  interval  between 
the  ilio-pectineal  eminence  and  the  anterior  superior  iliac  spinous 
process, — the  iliacus  resting  on  a  small  bursa ;  and  below  the 
pelvis  the  mass  covers  the  capsule  of  the  hip  joint,  and  a  larger 
intervening  bursa.  On  the  front  of  the  psoas  is  the  femoral  artery, 
and  between  the  two  muscles  lies  the  anterior  crural  nerve.  The 
pectineus  and  the  internal  circumflex  vessels  are  contiguous  to  the 
inner  border ;  and  the  sartorius  and  vastus  intemus  touch  the  outer 
edge. 

Action,  These  muscles  act  as  flexors  of  the  liip  joint,  and  their 
use  is  given  with  the  description  of  the  part  in  the  abdomen 
(p.  638). 

The  OBTURATOR  EXTERNUS  (fig.  196,  ^)  is  triangular  in  &rm,  with 
the  base  at  the  pelvis  and  the  apex  at  the  femur.  The  fibres  of 
the  muscle  take  origin  from  the  outer  surface  of  the  obturator 
membrane  for  the  anterior  half ;  and  from  the  anterior  half  or  more 
of  the  bongp  ci^umf erence  of  the  thyroid  foramen, — ^the  attachment 
being  an  ind^  wide  opposite  the  symphysis  pubis.  The  fibres  are 
directed  obliquely  backwards  to  be  inserted  by  a  tendon  into  the  pit 
at  the  root  of  the  great  trochanter. 

This  muscle  is  concealed  by  the  pectineus,  and  adductor  brevis 
and  magnus.  It  covers  the  obturator  membrane  and  vessels,  and 
is  pierced  by  part  of  the  obturator  nerve.  As  it  winds  back  it 
is  in  contact  with  the  inner  and  lower  parts  of  the  hip  joint.  The 
insertion  of  the  muscle  will  be  seen  in  the  dissection  of  the 
Buttock. 

Action,  The  muscle  is  an  external  rotator  of  the  thigh :  and  its 
action  will  be  given  in  full  with  the  other  muscles  of  the  same 
group  in  the  Buttock. 

Direction,  By  detaching  a  small  part  of  the  obturator  muacle 
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from  the  pelvis,  the  branches  of  the  artery  and  nerve  of  the  same 
name  will  be  seen  amongst  its  fibres.  A  better  view  will  be  obtained 
if  tlie  dissection  of  the  vessel  and  nerve  is  deferred  till  after  the 
limb  is  detached. 

The  obturator  artery  is  a  branch  of  the  internal  iliac  (p.  563),  Obturator 
and  enters  the  thigh  through  the  upper  part  of  the  thyroid  foramen.  "^^ 
In  the  aperture  the  artery  divides  into  two  pieces,  which  form  a  divides  into 
-circle  beneath  the  muscle  around  the  obturator  membrane  : —  *^9»  **pp^ 

The  upper  branch  extends  along  the  inner  half  of  the  membrane ; 
and  the  lower,  perforating  the  membrane  below  the  level  of  the  lower 
other,  turns  downwards  and  forms  a  circle  by  uniting  with  the  ^""*^'^  • 
upper  branch.    An  articular  twig  to  the  liip  joint  is  supplied  from  this  giw 
the  lower  branch.  t^'^d 

Muscular  effects  of  the  artery  are  furnished  to  the  obturator  muscles,  mascniar. 
and  some  small  twigs  reach  the  upper  part  of  the  adductors. 

Branches  of  nerve  to  the  external  obturator  muscle  come  from  Braichemt 
the  deep  portion  of  the  obturator  trunk,  and  perforate  the  membrane  *^®  ^^'^^ 
with  the  lower  branch  of  the  artery. 


Section  II. 

THE  BUTTOCK,  OR  THE  GLUTEAL  REGION. 

Directions.  Both  this  Section  and  the  following  one  are  to  be  Diroctions. 
-completed  by  the  student  in  the  time  appointed  for  the  body  to  lie 
in  the  prone  position. 

Position,  During  the  dissection  of  the  back  of  the  thigh  the  body  Position  of 
is  placed  with  the  face  down ;  and  the  pelvis  is  to  be  raised  by    ^®  *^^* 
blocks,  until  the  lower  limbs  hang  almost  vertically  over  the  end 
of  the  dissecting  table.    When  the  body  is  turned,  the  points  of 
bone  marking  posteriorly  the   limit  between  the  thigh  and   the 
abdomen  can  be  better  ascertained. 

Dissection.  The  integument  is  to  be  raised  from  the  buttock  by  Take  up  ibe 
means  of  the  following  incisions  : — One  is  to  be  made  along  the  **^  * 
iliac  crest  of  the  hip  bone,  and  is  to  be  continued  in  the  middle  line 
of  the  sacrum  to  the  tip  of  the  coccyx.  Another  Is  lb  Ibe  begun 
where  the  first  terminates,  and  is  to  be  carried  outwards  across  the 
thigh  till  it  is  about  six  inches  below  the  great  trochanter.  The 
fiap  of  skin  thus  marked  out  is  to  be  thrown  down. 

Many  of  the  cutaneous  nerves  of  this  region  will  be  found  in  seek  cat*- 
the  fat  along  the  line  of  the  iliac  crest  Thus  in  front,  but  rather  JJJX'SSrtl 
below  the  crest,  are  branches  of  the  external  cutaneous,  if  these 
have  not  been  cut  in  the  dissection  of  the  thigh.  Crossing  the 
crest  towards  the  fore  part  is  a  large  offeet  of  the  last  dorsal  nerve ; 
and  usually  farther  back,  but  close  to  the  bone,  a  smaller  brandi 
from  the  ilio-hypogastric  nerve.  In  a  line  with  the  outer  border 
of  the  erector  spinas,  are  two  or  three  branches  of  the  lumbar 
nerves. 
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By  the  side  of  the  sacrum  and  coccyx  two  or  three  of&sets  of  the 
sacral  nerves  are  to  be  looked  for  beneath  the  fat. 

The  remaining  cutaneous  nerves  are  derived  from  the  small 
sciatic,  and  must  be  sought  beneath  the  fat  along  the  line  of  the 
lower  incision,  where  they  come  from  underneath  the  gluteus 
maximus.  A  few  turn  upwards  over  that  muscle ;  the  rest  are 
directed  down  the  thigh,  and  one  (inferior  pudendal)  bends  below 
the  ischial  tuberosity  to  reach  the  perinseal  space. 

Cutaneous  arteries  accompany  all  the  nerves,  and  will  serve  as 
guides  to  their  situation. 

Cutaneous  Nerves  (fig.  197).  The  nerves  distributed  in  the 
integuments  of  the  buttock  are  small  but  numerous,  and  are 
derived  from  the  spinal  nerves  (posterior  primary  pieces)  ;  from 
branches  of  the  lumbar  and  sacral  plexuses ;  and  from  the  last 
dorsal  nerve. 

Branches  of  the  lumbar  nerves  (^).  The  ofiEsets  of  the  posterior 
primary  pieces  of  the  lumbar  nerves  (p.  396)  are  two  or  three  in 
number,  and  cross  the  crest  of  the  hip  bone  near  the  anterior 
edge  of  the  erector  spinsB :  they  ramify  in  the  integuments  of  the 
middle  of  the  buttock,  and  some  branches  may  be  traced  nearly  to 
the  trochanter  major. 

The  branches  of  the  sacral  nerves  (*)  perforate  the  gluteus 
maximus  near  the  sacrum  and  coccyx,  and  are  then  directed  out- 
wards for  a  short  distance  in  the  integuments  over  the  muscle. 
These  ofkets  are  usually  two  in  number :  the  largest  is  opposite 
the  lower  end  of  the  sacrum,  and  the  other  by  the  side  of  the 
coccyx. 

The  last  dorsal  nerve  (^)  supplies  the  buttock  by  means  of  its 
lateral  cutaneous  branch  (p.  450).  This  ofEset  perforates  the  muscles 
of  the  abdomen,  and  crosses  the  anterior  part  of  the  iliac  crest  to 
be  distributed  over  the  fore  part  of  the  gluteal  region,  as  low  as 
the  great  trochanter. 

Nerves  of  the  lumbar  plexus.  Parts  of  two  nerves  of  the  lumbar 
plexus  (p.  541),  viz.  ilio-hypogastric  and  external  cutaneous,  are 
spent  in  the  integuments  of  this  region. 

The  iliac  branch  of  the  ilio-hypogastric  (J)  crosses  the  iliac  crest 
in  front  of  the  branches  from  the  lumbar  nerves,  lying  generally 
in  a  groove  in  the  bone,  and  extends  only  a  short  distance  below 
the  crest. 

Offsets  of  the  esdemal  cutaneous  nerve  of  the  thigh  bend  back- 
wards to  the  integuments  above  the  great  trochanter,  and  cross  the 
ramifications  of  the  last  dorsal  nerve. 

Small  sciatic  (^).^This  nerve  of  the  sacral  plexus  (p.  566)  sends 
superficial  branches  to  the  buttock.  Its  cutaneous  offsets  appear 
along  the  lower  border  of  the  gluteus  maximus,  accompanied  by 
superficial  branches  of  the  sciatic  artery :  two  or  three  ascend  round 
the  edge  of  the  muscle,  and  are  lost  in  the  integuments  of  the  lower 
part  of  the  buttock ;  the  remaining  branches  C)  descend  to  the  thigh, 
and  will  be  afterwards  noticed  on  it. 

Dissection,  The  thin  and  unimportant  deep  fascia  of  this  region 
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may  be  disregarded,  in  order  that  the  great  gluteal  moBcle,  which  e'°'^ 
ia  the  most  difficult  in  the  body  to  clean,  may  be  well  displayed. 
Supposing  the  etudent  desirous  to  lay  bare  the  muscle,  let  him  turn 


ande  the  cutaneona  nerves,  sod  addnct  and  rotate  inwards  the  limb 

to  make  tense  the  muscular  fibres.    Having  cut  through  the  fat  made  of  pro- 

and  fascia  from  the  origin  to  the  insertjon,  let  him  cany  the  scalpel  ''°™^' 

*  SoperficLil  new  of  the  bnttock  of  the  left  aide  (Illiutrationi  of  Diawc- 
tiona).  1.  GIn(«Da  maiimas  muiclB,  with  ths  glat«ii>  mediiu  proJMtiug 
abore  it.  a.  Continoatian  of  mull  iciktic  artet?  along  the  back  of  tha  tfajgh. 
NcTvtt  and  vttidi,  most  of  tham  eat  from  the  tegamenta  :  1.  Small  idatie 
nerre — (be  trunk  ;  2,  its  cntaneoos  thigh  braachea ;  and  3,  inferior  pudendaL 
4.  Small  Kiatic  oSieta  in  the  pciinmm.  &.  Cataneona  of  ths  wcraL  0. 
Offaata  of  the  lambar  uerrei.     7.  llio-hTpogaatiic.     S.  finmch  of  the  Uat 
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along  one  bundle  of  fibres  at  a  time  in  the  direction  of  a  line  from 
the  sacrum  to  the  femur,  until  all  the  coarse  fasciculi  are  cleaned. 
If  the  student  has  a  right  limb,  the  dissection  may  be  began  at 
the  upper  border ;  but  if  a  left  limb,  at  the  lower  margin  of  the 
muscle. 
Fascia  of  the     The  fascia  of  the  buttock  is  a  prolongation  of  that  enveloping  the 
Sin*imd^n-  ^^S^>  ^^^  ^^  fixed  to  the  crest  of  the  hip  bone,  and  to  the  sacrum 
important    and  coccyx.    It  is  much  thicker  in  front  of,  than  on  the  gluteus 
maximus,  and  gives  attachment  anteriorly  to  the  gluteus  medins 
which  it  covers.    At  the  edge  of  the  gluteus  maximus,  the  fascia 
sphts  to  incase  the  muscle. 
Gluteus  The  GLUTEUS  MAXixus  (fig.  197,  ^)  18  the  most  superficial  mnsde 

maximus.      q£  ^^xq  buttock,  and  reaches  from  the  pelvis  to  the  upper  part  of 
Origin  the  femur.  Its  origin  from  the  pelvis  is  partly  connected  ¥rith  bone 

pS*^  f^"^    *^^  partly  with  aponeurosis  : — ^Thus,  the  muscle  is  attached,  from 
above  down,  to  the  posterior  third  of  the  iliac  crest,  and  to  a  special 
impression  on  the  liip  bone  below  it ;  next,  to  the  aponeurosis  cover- 
ing the  multifidus  spinte  muscle ;  then  to  the  back  of  the  lowest 
piece  of  the  sacrum,  and  the  back  of  the  coccyx ;  and  lastly  to  the 
great  sacro-sciatic  ligament.    From  this  extensive  origin  the  fibres 
inserted  be-  are  directed  outwards  to  their  insertion  .-—About  two  thirds  of  the 
femur.*^  ^°  upper  fibres,  and  a  few  of  the  lowest,  end  in  the  fascia  lata  of  the 
outer  part  of  the  tliigh :  and  the  remainder  are  fixed  for  three  inches 
into  the  lower  part  of  the  line  leading  from  the  linea  aspera  to  the 
great  trochanter  of  the  femur. 
Connections      The  gluteus  fonns  the  prominence  of  the  buttock,  and  resembles 
faces*  *^     *^^  deltoid  muscle  of  the  arm  in  the  situation,  and  in  the  coarseness 
of  its  texture.    Its  cutaneous  surface  is  covered  by  the  common 
teguments  and  investing  fascia  of  the  limb,  and  by  the  superficial 
nerves  and  vessels.     The  parts  in  contact  with  the  under  surface 
and  borders,  will  be  seen  when  the  muscle  is  cut  through.    The  upper  border 
overlays  the  gluteus  medius.    And  the  lower  edge,  which  is  longer 
and  thicker  than  the  upper,  forms  the  fold  of  the  nates,  and  bounds 
posteriorly  the  perinajal  space  ;  beneath  the  lower  border  the  ham- 
string muscles  and  the  sciatic  vessels  and  nerves  issue. 
Use  on  Action,  With  the  femur  hanging  the  muscle  extends  the  hip  joint 

eraur  free,    ^y  pu^^jj^g  back  that  bone,  and  abducts  and  rotates  out  the  limb. 
and  fixed.         When  the  limb  is  fixed,  and  the  body  is  raised  from  a  sitting 
into  a  standing  posture,  the  gluteus  acts  as  an  extensor  of  the 
articulation  by  moving  back  the  pelvis. 
In  standing,      In  standing  both  muscles  assist  in  keeping  the  pelvis  balanced 
and  on  its  props ;  and  in  rising  from  stooping  they  are  the  active  agents 

«     pi»s;     in  bringing  upright  the  pelvis.    When  the  body  is  supported  on 
standing  on  one  leg  the  muscle  can  draw  the  sacrum  towards  the  femur,  so  as 

^  ^^        to  turn  the  face  to  the  opposite  side. 

Divide  the        Dissection  (fig.  198).  The  gluteus  maximus  is  to  be  cut  across 

inaxiiuas,      "ear  the  pelvis,  and  without  injury  to  the  subjacent  sacro-sciatic 

ligament  to  which  the  lower  fibres  are  closely  joined.    The  depth 

of  the  muscle  will  be  ascertained  by  the  fascia  and  some  veswls 

beneath  it.    When  this  intermuscular  layer  is  arrived  at,  the  outer 
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part  of  the  gluteus  is  to  be  thrown  towards  its  insertion,  and  the 
sciatic  artery  and  nerves  are  to  be  detached  from  the  under  surface, 
though  the  branches  of  the  gluteal  vessels  entering  the  muscle  must 
be  cut. 

Tlie  loose  fat  is  to  be  taken  away  from  the  hollow  between  the  clean  ports 
pelvis  and  the  trochanter,  without  injuring  the  vessels  and  nerves ;  "*°®*"*- 
and  the  several  muscles  are  to  be  cleaned,  the  fibres  of  each  being 
made  tense  at  the  time  of  its  dissection  by  rotating  the  femur. 
The  vessels,  nerves,  and  muscles,  which  are  to  be  defined,  may  be 
ascertained  by  referring  to  the  enumeration  below  of  the  parts 
beneath  the  gluteus.  In  removing  the  areolar  tissue  from  the 
ischial  tuberosity  and  the  great  trochanter,  the  bursa  on  each  promi- 
nence of  bone  will  be  observed. 

Lastly  the  origin  of  the  muscle  is  to  be  femoved  ;  and  the  sacral  disMct  out 
nerves  are  to  be  dissected  out  of  the  gluteus,  and  to  be  followed  to  ^^^ 
the  surface  of  the  great  sacro-sciatic  ligament,  where  they  will  be 
afterwards  seen. 

Parts  beneath  Hie  gluteus  (fig.  198).  At  its  origin  the  gluteus  F&rts 
moximus  rests  on  the  pelvis,  and  conceals  port  of  the  hip  bone,  ghltoas  ^^ 
sacrum,  and  coccyx,  also  the  ischial  tuberosity  with  the  origin  of  ^ts  origin 
the  hamstring  muscles,  L,  and  the  great  sacro-sciatic  ligament,  K. 
At  its  insertion  it  covers  ^e  upper  end  of  the  femur,  with  the  great  and  inser- 
trochanter,  and  the  origin  of  the  vastus  eztemus,  i.     Between  the  ^^^  > 
muscle  and  each  prominence  of  bone,  viz.  the  tuberosity  and  the 
trochanter,  is  a  large,  loose  synovial  membrane ;   and  between  it 
and  the  vastus  extemus  is  another  S3movial  sac. 

Li  the  hollow  between  the  pelvis  and  the  femur  the  muscle  and  by  the 
conceals,  from  above  downwards,  the  imdennentioned  parts : —  j^lrtoful? 
First,  a  portion  of  the  gluteus  medius,  A  ;  and  below  it  the  pyri-  muacie. 
formis,  B,  with  the  superficial  branch  (a)  of  the  gluteal  vessels 
between  the  two.  Coming  from  beneath  the  pyriformis  are  the 
sciatic  vessels  (6),  and  the  large  and  small  sciatic  nerves  (^, '), 
which  descend  to  the  thigh  between  the  great  trochanter  and  the 
ischial  tuberosity  ;  and  internal  to  the  scilitic  are  the  pudic  vessels 
and  nerve  (rf,  *),  and  the  nerve  to  the  obturator  intemus  muscle  (*) 
with  its  vessels,  which  are  directed  inwards  through  the  small  sacro- 
sciatic  notch.  Still  lower  down  is  the  tendon  of  the  obturator 
intemus  muscle,  D,  with  a  fleshy  fasciculus-^the  gemellus  (c  and  s) 
— above  and  below  it.  Next  comes  the  thin  quadratus  femoris 
muscle,  o,  with  the  upper  part  of  the  adductor  magnus,  H  :  at  the 
upper  border  of  the  quadratus  is  the  tendon  of  the  obturator  ez- 
temus, F ;  and  at  the  lower  border,  between  it  and  the  adductor, 
issues  one  of  the  terminal  branches  of  the  internal  drcumflez  artery 
(c)  with  its  veins. 

Dissection.  Tracing  back  the  ofbets  of  the  sacral  nerves  which  Trace  Mcral 
perforate  the  gluteus,  and  removing  a  fibrous  stratum  which  covers  '^^'^^- 
them,  the  looped  arrangement  of  the  first  three  nerves  on  the  great 
sacro-sciatic  ligament  will  appear.     Finally  the  nerves  may  be 
followed  inwards  beneath  the  multifidus  spins  to  the  posterior 
sacral  foramina. 

T  T 
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Saeral  nereu.  The  external  jjieceB  of  the  posterior  primu; 
branches  of  the  first  three  sacral  nerves,  after  passing  ontwaidt 
beneath  the  multifiduB  spinie  (p.  402),  are  joined  by  loops  on  the 
surface  of  the  great  sacro-sciatic  ligament  (fig.  120). 

Two  or  three  cutaneous  offsets  are  derived  from  this  intercom- 


Fig.  198.* 


munication,  and  pierce  the  fibres  of  the  gluteus  mazimna  to  b« 

distributed  on  the  surface  (p.  638). 

The  oLDTEUH  MKDiUB  (fig.  198,  *)  is  triangular  in  form,  with  il« 
-base  at  the  innominate  bone,  and  apex  at  the  femnr.     ItorMMfrom 

*  Second  view  of  tbe  direction  of  the  buttook  (lUiutrationa  of  Dinsctioa). 
XutcUs:  1.  Olatena  mediiu.  B.  Pjriformii.  c  Upper  gemeUni.  d.  Ob- 
tnrator  intcmm.  ■■  Gemeiliu  iofsrior.  r,  OMnjalor  eitemnB.  □.  QbmI- 
ratns  femonv.  H.  Addactor  nu^ni.  i.  Vutm  extemna.  t.  WntoM 
miiimiu,  cDt.  E.  GrtAt  uen>-*ei«tie  ligkmoDL  l.  Huiwtriiig  Butrl** 
ArUriti :  a,  Qlut«<J.  -h.  Sciatic,  c.  Intenul  circDinflex.  d.  Pndic  t. 
AnaatomoUc  branch  of  sciatic.  /.  First  perforating.  Ntnt» :  1.  I^A 
donal.  2.  Upper  glateal.  3.  Sm&ll  sdatic  4.  Nore  to  tba  obtaial* 
inlerxni.  6.  Fadic  6.  Oreat  sciatie.  7.  Inferior  pndendaL  8.  CateMM 
of  the  thigh  of  «sull  sciatic.     S.  Hnscular  biUKh  of  gnat  sciatic . 
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the  outer  surface  of  the  hip  bone  between  the  crest  and  the  supe-  uiMi  trom 

rior  curved  line,  except  behind  where  there  is  a  surface  of  bone  ^^  *'^"*^ 

free  from  muscular  fibres ;  and  many  superficial  fibres  come  from 

the  strong  fascia  covering  the  anterior  part  of  the  muscle.    The 

fibres  converge  to  a  tendon,  whicli  is  inserted  into  an  impression  and  inserted 

across  the  outer  surface  of  the  great  trochanter,  extending  from  the  into  tro- 

tip  behind  to  the  root  in  front  *'*^***- 

The  superficial  surface  is  concealed  in  part  by  the  gluteus  maxi-  Conneo- 
mus  ;  and  the  deep  is  in  contact  with  the  gluteus  minimus,  and  the  ^^°*" 
gluteal  vessels  and  nerve.  The  anterior  border  lies  over  the  gluteus 
minimus,  and  is  in  contact  with  the  tensor  of  the  fascia  lata.  The 
posterior  is  contiguous  to  the  pyriformis,  only  the  gluteal  vessels 
intervening.  A  small  bursa  is  interposed  between  the  tendon  of 
insertion  and  the  trochanter. 

Action.  The  whole  muscle  abducts  the  hanging  femur;  and  the  UMwith 
anterior  fibres  rotate  in  the  limb.  In  walking  it  is  combined  with  having, 
the  adductors  in  moving  forwards  the  femur. 

Both  limbs  resting  on  the  ground  the  muscles  assist  in  fixing  the  both  limbs 
pelvis.    In  standing  on  one  leg  this  gluteus  will  aid  in  balancing  ***^ ' 
the  pelvis  on  the  top  of  the  femur.  ^^  ***^ 

Dissection.  When  the  gluteus  medius  is  detached  from  the  pelvis,  Detach 
and  partly  separated  from  the  gluteus  minimus  beneath,  the  gluteal  j!****!?  "**" 
vessels  and  nerve  will  come  into  view.    The  two  chief  branches  giutesi  ves- 
of  the  arter}-, — one  being  near  the  iliac  crest,  and  the  other  lower  *®^ 
down, — are  to  be  traced  through  the  fleshy  fibres  as  the  reflection 
of  the  gluteus  is  proceeded  with  ;  and  the  main  part  of  the  nerve  and  nervo. 
is  to  be  followed  at  the  same  time  to  the  tensor  vaginae  femoris 
muscle.    The  branches  of  the  artery  and  nerve  to  the  gluteus  medius 
will  be  cut  in  removing  that  muscle. 

The  gluteal  artery  (fig.  198,  o)  is  the  largest  branch  of  the  inter-  Gluteal 
nal  iliac  (p.  661),  and  issues  from  the  pelvis  above  the  pyriformis  "**^  ^ 
muscle.    On  the  dorsum  of  the  hip  bone  it  ends  in  offsets  which  divided  into 
supply  the  gluteal  muscles  and  the  bone.     Its  named  branches  are      ' 
superficial  and  deep  : — 

The  superficial  branch  supplies  ofEsets  to  the  integuments,  and  SnperAciai 
some  deeper  twigs  over  the  sacrum ;  it  ends  in  the  gluteus  maxi-  ^'*°*'**- 
mus,  which  it  penetrates  on  the  under  surface. 

Tlie  deep  branch  (fig.  199,  a)  is  tlie  continuation  of  the  artery.  Deep 
and  subdivides  into  two  pieces  which  run  between  the  two  smaller  '*'"*** ' 
glutei.    One  (b)  (superior)  courses  along  the  origin  of  the  gluteus 
minimus  (supplying  mostly  the  medius)  to  the  front  of  the  iliac 
crest,  where  it  anastomoses  with  the  ascending  branch  of  the  exter-  this  has  an 
nal  circumflex  artery.    The  other  portion  (c)  (inferior)  is  directed  ^^^^^ 
forwards  over  the  middle  of  the  smallest  gluteal  muscle,  with  the  ptecei 
nerve,  towards  the  anterior  lower  iliac  spine  where  it  enters  the 
tensor  of  the  fascia  lata,  and  communicates  with  the  external  cir- 
cumflex branch  (p.  628)  :  many  ofbets  are  furnished  to  the  gluteus 
minimus,  and  some  pierce  that  muscle  to  supply  the  hip  joint 

Vein.  The  companion  vein  with  the  artery  enters  the  pelvis,  and  Gluteal 
ends  in  the  internal  iliac  vein.  ^**"- 
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The  superior  gluteal  nerve  (fig.  199,  ^)  is  a  branch  of  the  lumbo- 
sacral cord  (p.  541).  It  accompanies  the  gluteal  artery,  and  divides 
into  two  branches  for  the  supply  of  the  two  smallest  gluteal 
muscles :  its  lowest  branch  terminates  anteriorly  in  the  tensor 
va^naB  f  emoris,  B. 

The  GLUTEUS  MINIMUS  (fig.  199,  c)  is  triangular  in  shape,  and 
arises  from  the  dorsum  of  the  hip  bone  between  the  superior  and 
inferior  curved  lines,  extending  backwards  as  far  as  i^e  middle  of 
the  hip  joint.  Its  tendon  is  maerted  into  an  impression  along  the 
fore  part  of  the  great  trochanter,  where  it  is  united  inferiorly  with 
the  gluteus  medius  :  some  fibres  are  attached  to  the  capsule  of  the 
hip  joint. 

One  surface  is  in  contact  with  the  gluteus  medius,  and  the  gluteal 
vessels  and  nerve ;  the  other  with  the  hip  bone,  the  hip  joint,  and 
the  outer  head  of  the  rectus  femoris  muscle.  The  anterior  border 
lies  by  the  side  of  the  other  gluteus ;  and  ^e  posterior  is  covered 
by  the  pynformis  muscle.  A  bursa  is  placed  between  the  tendon 
and  the  bone. 

Action.  It  acts  as  an  abductor  and  rotator  out  of  the  femur  when 
this  bone  is  hanging  ;  and  in  walking,  it  and  the  medius  will  be 
employed  in  bringmg  forwards  the  limb. 

Both  legs  being  fixed,  the  muscles  are  used  in  balancing  the  pel- 
vis. In  standing  on  one  leg  the  gluteus  pitches  the  pelvis  over  the 
supporting  limb  with  the  preceding  muscle. 

Dissection.  Cut  through  the  smallest  gluteal  muscle  near  the 
innominate  bone,  and  define  the  tendinous  part  of  the  rectos 
femoris  underneath  it,  close  above  the  hip  joint.  Whilst  detach- 
ing the  gluteus  from  the  parts  underneath,  the  student  cannot  fidl 
to  notice  the  connection  between  its  tendon  and  the  capsule  of  the 
joint. 

The  deep  vessels  to  the  articulation  may  be  observed  and  followed 
as  the  muscle  is  removed. 

The  outer  head  of  the  rectus  femoris  is  a  tendon  as  wide  as  the 
little  finger,  and  about  two  inches  long,  which  is  fixed  into  the  groove 
above  the  margin  of  the  acetabulum.  In  front  it  joins  the  other 
tendinous  piece  of  the  rectus,  which  is  attached  to  ^e  anterior  in- 
ferior iliac  spine  ;  and  below,  it  is  connected  with  the  capsule  of 
the  hip  joint. 

The  PYHiFORMis  (fig.  198,  b)  arises  in  the  pelvis  from  the  front 
of  the  sacrum  (p.  594),  and  leaves  that  cavity  through  the  great 
sacro-sciatic  notch.  Outside  the  pelvis  it  ends  in  a  rounded  tendon, 
which  is  inserted  into  the  upper  edge  of  the  great  trochanter,  between 
the  two  smaller  glutei. 

As  the  muscle  passes  through  the  sacro-sdatic  notch  it  divides 
that  space  into  two  parts : — ^the  upper  giving  passage  to  the  gluteal 
vessels  and  nerve,  and  the  lower  ^ansmitting  the  sciatic  and  pudic 
vessels  and  the  sacral  plexus.  Its  upper  border  is  oontigoous  to 
the  gluteus  medius,  and  its  lower,  to  the  gemellus  superior.  like 
the  other  rotator  muscles  in  this  situation,  it  is  covered  by  the 
gluteus  mazimus,  and  by  the  gluteus  medius  at  the  insertion ;  it 
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rests  on  the  gluteus  niinimus,  which  separates  it  from  the  hip  joint. 
Its  tendon  is  united  by  fibrous  tissue  to  that  of  the  obturator  and 
gemelli. 

Action.  The  use  of  this  and  the  other  external  rotators  is  altered  Use  with 
by  the  position  of  the  femur.    If  that  bone  hangs  the  pyriformis  [m  Md*"*" 
rotates  it  out ;  but  if  the  hip  joint  is  bent  the  muscle  abducts  the  »«ed. 
limb  from  its  fellow. 

Both  limbs  being  fixed  the  muscles  balance  the  pelvis,  and  help  Both  limbs 
to  make  the  trunk  erect  after  stooping  to  the  ground.    In  standing  ^°  8Kw«»d. 
on  one  leg,  besides  assisting  to  support  the  tronk,  the  pyriformis  0^7  one. 
turns  the  face  to  the  opposite  side. 

Dissection  (fig.  199).  The  pyriformis  may  be  cut  across  and  raised  Dissect 
towards  the  sacrum,  to  allow  the  dissector  to  follow  upwards  the  cWef^es- 
sciatic  and  pudic  vessels,  and  to  trace  the  accompanying  nerves  to  *®^  *»»d 
their  origin  in  the  lower  part  of  the  sacral  plexus.  nerves, 

Some  small  nerves  to  the  obturator  intemus  (*),  the  gemellus  and  mns- 
superior  (J),  and  the  hip  joint,  are  to  be  sought  in  the  fat  at  the  branches, 
lower  part  of  the  plexus.    A  branch  to  the  inferior  gemellus  and 
the  quadratus  (*)  will  bo  found  by  raising  the  trunk  of  the  great 
sciatic  nerve  ;  but  it  will  be  followed  to  its  termination  after  the 
muscles  it  supplies  have  been  seen. 

Sciatic  and  Pudic  Vessels.  Tlie  vessels  on  the  back  of  the  The  vessels 
pelvis,  below  the  pyriformis  muscle,  are  branches  of  the  internal  ff 5£"* 
iliac  (p.  561). 

The  sciatic  artery  (fig.  198,  h)  supplies  the  buttock  below  the  Sciatic 
gluteal.    After  escaping  from  the  pelvis  below  the  pyriformis,  it  *"*^ » 
descends  with  the  small  sciatic  nerve  over  the  gemelli  and  obturator 
muscles,  as  far  as  the  lower  border  of  the  gluteus  maximus  :  here  course 
the  artery  gives  off  many  branches  with  the  superficial  ofbets  of  its  and  ending, 
companion  nerve ;  and  much  reduced  in  size,  it  is  continued  with 
that  nerve  along  the  back  of  the  thigh.     In  this  course  it  furnishes  Branches, 
the  following  named  branches : — 

a.  The  coccygeal  branchy  arising  close  to  the  pelvis,  perforates  cocc^ml 
the  great   sacro-sciatic  ligament   and   the   gluteus  maximus,  and  ^""^^^n. 
ramifies  in  this  muscle,  and  on  the  back  of  ihe  sacrum  and  coccjrx. 

h.  The  branch  to  the  great  sciatic  nerve  (comes  nervi  ischiadici)  Branch  to 
is  very  slender,  and  entering  the  nerve  near  the  pelvis,  ramifies  in  n'^^f***** 
it  along  the  thigh. 

c.  Muscular   branches   enter   the   gluteus   maximus,   the   upper  Muscular 
gemellus,  and  obturator  intemus ;  and  by  means  of  a  branch  to   "°   *** 
the  quadratus,  which  passes  with  the  nerve  of  the  same  name  Branch  to 
beneath  the  gemelli  and  obturator  intemus,  it  gives  offsets  to  the  ratus. 
hip  joint  and  the  inferior  gemellus. 

d.  Anastomotic  branch  (fig.  198,  e).  Varying  in  size  this  artery  is  Anastomotic 
directed  outwards  to  the  root  of  the  great  trochanter,  where  it   ^""^  " 
anastomoses  with  the  gluteal  and  internal  circumflex. 

The  pudic  artery  (fig.  198,  d)  belongs  to  the  perinaeum  and  the  Pndic 
genital  organs  ;  it  is  smaller  than  the  sciatic,  internal  to  which  it  "^^^ 
lies.    Only  the  small  part  of  the  vessel  which  winds  over  the  ischial  crosses  the 
spine,  is  seen  on  the  back  of  the  pelvis,  for  it  enters  the  painaeal  i«5*>**i 
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space  tlirough  the  small  sacro-sciatic  notch,  and  is  there  distributed 
(p.  422). 

It  supplies  a  small  branch  over  the  back  of  the  sacrum,  which 
anastomoses  witli  the  gluteal  and  sciatic  vessels  ;  and  a  twig  from 
it  accompanies  the  ner\'^e  to  tlie  obturator  intemus  muscle. 

The  veins  with  the  sciatic  and  pudic  arteries  receive  contributing 
twigs  corresponding  with  the  branches  of  those  arteria|  at  the  back 
of  the  pelvis,  and  open  into  the  internal  iliac  vein. 

Sciatic  and  Pudic  Nebves.  The  nerves  appearing  at  the  back  of 
the  pelvis,  below  the  pyriformis,  are  branches  of  the  sacral  plexus 
to  tiie  lower  limb  (p.  566)  ;  they  are  furnished  mostly  to  parts 
beyond  the  gluteal  region,  but  a  few  are  distributed  to  die  muscles 
at  the  back  of  the  pelvis. 

The  8maU  sciatic  (fig.  198, ')  is  a  cutaneous  nerve  of  the  back  of 
the  thigh,  for  it  supplies  only  one  muscle  of  the  buttock.  It  springs 
from  the  lower  part  of  the  sacral  plexus,  generally  by  two  pieces, 
and  takes  the  course  of  the  sciatic  artery  as  far  as  the  lower  border 
of  the  great  gluteus,  where  it  gives  many  cutaneous  branches :  much 
diminished  in  size  at  that  spot,  the  nerve  is  continued  along  the 
back  of  the  thigh  beneath  the  fascia,  and  ends  below  the  knee  in 
the  integuments  of  the  back  of  the  leg.  The  branches  which  are 
distributed  to,  or  near  the  buttock,  are  muscular  and  cutaneous  :-^ 

The  muscular  branches  (inferior  gluteal)  enter  the  under  surface 
of  the  gluteus  maximus  near  the  lower  border. 

The  cutaneous  branches  are  directed  upwards  and  downwards  at 
the  border  of  the  gluteus : — 

The  ascending  set  (fig.  197)  are  distributed  in  the  fat  over  the 
lower  third  of  the  muscle. 

The  descending  set  (fig.  197,^)  supply  the  integimients  of  the 
upper  third  of  the  thigh  at  the  inner  and  posterior  aspects.  One  of 
these  branches  ('),  which  is  larger  than  the  others,  is  distributed  to 
the  genital  organs,  and  is  named  inferior  pudendal  (p.  426) ;  as  it 
courses  to  the  perinaeum,  it  turns  below  the  ischial  tuberosity,  and 
perforates  the  fascia  lata  at  the  inner  part  of  the  thigh  to  end  in 
the  scrotum. 

The  great  sciatic  (fig.  198,  ®)  is  the  largest  nerve  in  the  body.  It 
is  the  source  of  all  the  muscular,  and  most  of  the  cutaneous  branches 
distributed  to  the  limb  beyond  the  knee,  as  well  as  of  the  muscular 
branches  at  the  back  of  the  thigh. 

At  its  origin  it  appears  to  be  a  prolongation  of  the  sacral  plexus. 
It  is  directed  through  the  buttock  to  the  posterior  part  of  the  thigh, 
and  rests  on  the  external  rotator  muscles  below  the  pyriformis. 
Commonly  it  does  not  supply  any  branch  to  the  buttock,  but  it 
may  give  origin  to  pno  or  two  filaments  to  the  hip  joint.  Fre- 
quently the  nerve  is  divided  into  two  large  trunks  at  its  origin^ 
and  one  of  them  pierces  the  fibres  of  the  pyriformis  muscle. 

The  pudic  nerve  (fig.  198,  *)  winds  over  the  small  sacro-sciatic 
ligament  by  the  side  of  its  companion  arteiy,  and  is  distributed 
with  this  vessel  to  the  perinseum  and  the  genital  organs  (p.  422). 
^-^  branch  is  suppUed  to  the  buttock. 
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Muscular  branches  of  the  sacral  plexus  are  furnished  to  the  glutens  MubcuIat 
maximus,  and  to  the  external  rotators  except  the  obturator  extemus.   '*^^**- 

Branches  of  gluteus.  One  or  more  branches  of  the  plexus  enter 
the  top  of  the  gluteus  maximus  (fig.  198). 

Two  branches  of  the  pyriformis  enter  the  under  surface,  and  are  Branches  of 
learnt  with  tlie  sacral  plexus  in  the  pelvis  (p.  567).  pynformb. 

The  %erv%  to  the  obturator  intemus  (fig.  199,  *)  arises  from  the  Nerve  of 
upper  part  of  the  plexus,  and  is  directed  to  its  muscle  through  tho 
small  sacro-sciatic  notch  with  the  pudic  nerve :  its  termination  is 
seen  in  tho  dissection  of  the  pelvis. 

The  nerve  to  the  superior  gemellus  (fig.  199,  ')  is  a  very  small  of  suDcriop 
twig,  and  arises  separately  from  the  following :  it  enters  the  inner  ^°^®  "** 
end  of  tlie  muscle  on  the  superficial  surface.  r 

The  nerve  to  the  inferior  gemellus  and  the  quadratus  (fig.  199,  *)  Nerve  to 
is  a  slender  branch,  which  passes  with  a  companion  artery  beneath  Sd  qiuS- 
the  gemelli  and  the  obturator  intemus,  to  end  in  the  two  muscles  '**'**» 
from  which  it  receives  its  designation.    This  nerve  vrill  be  seen 
more  fully  in  a  subsequent  dissection,  when  articular  filaments  a«d  Wp 
from  it  to  the  hip  joint  may  be  recognised. 

Dissection.  To  see  the  remaining  small  rotator  muscles,  hook  Clean  rota- 
aside  the  great  sciatic  nerve,  and  take  away  the  branches  of  the      °*^^  ^ 
sciatic  artery  if  it  is  necessary.    In  cleaning  these  muscles  the  limb 
should  be  rotated  inwards.    The  gemelli  are  to  be  separated  from 
the  tendon  of  the  obturator  intemus. 

The   SUPERIOR   GEMELLUS   (fig.  198,  ^)  is  the   highest  of  tho  two  Superior 

muscular  slips  along  the  sides  of  the  tendon  of  the  obturator 
muscle.  Internally  it  is  attached  to  the  outer  and  lower  part  of 
tlie  ischial  spine,  and  extemally  it  is  inserted  with  the  obturator 
into  the  great  trochanter.    Oftentimes  the  muscle  is  absent. 

The  INFERIOR  GEMELLUS  (fig.  198,  ^)  is  larger  than  its  fellow.  ^^^^^ 
Its  origin  is  connected  with  the  upper  part  of  the  ischial  tuberosity, 
along  the  lower  edge  or  lip  of  the  hollow  for  the  obturator  intemus 
muscle ;  and  its  insertion  is  the  same  as  that  of  the  obturator  tendon.  ^°?®f*^. 
This  muscle  is  placed  between  the  obturator  intemus  and  quad-  ntor. 
ratus,  but  near  the  femur  the  tendon  of  the  obturator  extemus  comes 
into  contact  with  its  lower  border. 

Action.  These  small  fleshy  slips  seem  to  be  but  accessory  pieces  ^***J^®^i* 
of  origin  to  the  internal  obturator,  vrith  which  they  combine  in 
use. 

The  OBTURATOR  INTERNUS  (fig.  198,  ^)  arises  from  the  innominate  P^*J|J***^' 
bone  inside  the  pelvis  (p.  594),  and  passes  to  the  exterior  through 
the  small  sacro-sciatic  notch.   The  tendon  of  the  muscle  is  directed 
outwards  over  the  hip  joint,  and  is  inserted  with  the  gemelli  into  the  outside 
upper  part  of  the  great  trochanter,  in  front  of  the  pyriformis,  as  ^  ^  ' 
well  as  into  the  contiguous  portion  of  the  neck  of  the  femur. 

Outside  the  pelvis  tlie  obturator  is  mostly  tendinous,  and  is  em-  J^^J'^'^P 
braced  by  the  gemelli  muscles  in  the  following  way :  near  the 
pelvis  the  gemelli  meet  beneath,  but  near  the  trochanter  they  cover 
the  tendon.    Beneath  the  obturator  is  a  synovial  sac.   Crossing  the 
muscle  are  the  large  and  small  sciatic  nerves  and  thft  sciatic  vessels ; 
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and  covering  the  whole  is  the  gluteus  maximus.  On  dHting  through 
the  tendon  and  raising  the  inner  end,  it  will  be  found  divided  into 
three  or  four  pieces  as  it  turns  over  the  margin  of  the  pelvis  (fig. 
199,  ^) ;  at  this  spot  the  pelvis  is  marked  by  ridges  of 'ttbro-cartilage, 
which  correspond  with  the  inter>'^als  between  the  tendons,  and  the 
surfaces  are  lubricated  by  a  synovial  membrane. 

Action,  Acting  from  the  hinder  border  of  the  pelvia^un^  which 
it  turns,  it  rotates  out  or  abducts  the  femur  according  aft  this  bone 
may  be  hanging  or  raised.  It  will  erect  the  pelvis  aft^  stooping, 
and  will  balance  the  same  in  standing ;  and  it  will  rotate  to  the 
opposite  side  the  trunk  supported  on  one  limb. 

The  QUADRATU8  FEM0RI8  (fig.  198,  °)  hss  the  form  expressed  by 
hB  name,  and  is  situate  between  the  inferior  gemellus  and  the  ad- 
ductor magnus.  Internally  it  carises  from  the  outer  border  of  the 
tuber  ischii  for  two  inches,  along  the  origin  of  the  semi-membra- 
nosus  and  adductor  magnus ;  externally  it  is  inserted  into  a  tubercle 
in  the  posterior  intertrochanteric  ridge,  and  slightly  into  the  nedc 
of  the  femur ;  and  into  a  line  on  the  upper  end  of  the  bone  for 
about  two  inches  above  the  attachment  of  the  great  adductor. 

By  one  surface  it  is  in  contact  with  the  sciatic  vessels  and  nerves, 
and  the  gluteus.  By  the  other  it  rests  on  the  obturator  extemns, 
the  internal  circumflex  vessels,  and  its  small  nerve  and  vessels. 
Between  its  lower  border  and  the  adductor  magnus  one  of  the 
and  at  lower  terminal  branches  of  the  internal  circumflex  artery  issues.  Between 
it  and  the  small  trochanter  is  a  bursa,  which  is  common  also  to  the 
upper  part  of  the  adductor  magnus. 

Action.  Though  tlie  muscle  has  but  slight  power,  it  will  be  asso- 
ciated with  the  other  muscles  on  the  back  of  the  pelvis  in  rotation 
out  of  the  pendent  femur,  and  in  abduction  of  the  femur  when  the 
hip  joint  is  bent. 

And  its  femoral  attachment  being  fixed,  it  will  help  in  supporting 
the  pelvis ;  or  it  will  turn  the  face  to  tlie  opposite  side,  the  body 
being  supported  on  one  limb. 

Dissection  (fig.  199).  The  quadratus  and  the  gemelli  muscles  may 
be  now  cut  across,  in  order  that  their  small  nerve  and  artery,  the 
ending  of  the  internal  circumflex  artery,  and  tlie  obturator  extemns 
may  be  dissected  out. 

The  internal  circumflex  branch  (fig.  199,/)  of  the  profunda  arteiy 
(p.  634)  divides  finally  into  two  parts.  One  (^r)  ascends  beneath 
the  quadratus  (in  this  position  of  the  body)  to  the  pit  of  the  tro- 
chanter, where  it  anastomoses  with  the  gluteal  and  sciatic  arteries, 
and  supplies  the  bone.  The  other  (h)  passes  between  the  quadratus 
and  adductor  magnus  to  the  hamstring  muscles,  and  oonununicates 
with  a  branch  of  the  profunda  artery. 

The  OBTURATOR  EXTKRNUS  (fig.  199,  ^)  has  been  dissected  at  its 
origin  in  the  front  of  the  thigh  (p.  636).  The  part  of  the  mosde 
now  laid  bare,  winds  below  the  hip  joint,  and  ascends  to  be  interUd 
into  the  pit  at  the  root  of  the  great  trochanter. 

On  the  back  of  the  pelvis  the  obturator  extemus  is  covered  by 
the  quadratus,  except  near  the  femur  whero  the  upper  border  is  in 
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contact  with  tte  inferior  gemellus.    Aa  it  timiB  back  to  its  insertion 
it  supports  the  liip  joint. 
Action.  Like  tlie  other  muscles  of  the  lame  group  it  rotates  out  u«<» 


the  lianging  limb ;  but  it  differs  from  them  in  liaving  the  same  hinilBg 
action  even  wlien  t)ie  liip  pint  is  bent.  limi,. 

With  the  limb  fixed,  Tlieile  supposes  it  to  help  in  bending  the  Limbiu- 

*  Third  view  of  the  dissei^on  of  Uis  tnltoelc  (lUoatnitioni  «f  Dinectloiu). 
Maitla:  x.  Gluteus  maxiinui,  cot  B.  Tcnaor  fuciie  lata.  c.  Olntaiu 
minimum  D.  Glntcna  mediiu,  cat.  r.  Pjiiformi*.  a.  Qemalliu  mptrior. 
B.  Obturator  intenins,  cut.  t.  Gemelliu  inferior.  E.  QoadiBtuB  femoiii, 
cut.  i»  Obtuntor  extemoB.  H.  Adductor  magnoB.  o.  Homitrin^.  r. 
Qmt  racTo-Kiatie  ligament.  ArterUt:  a.  QlnteaL  h.  Ita  upper,  and  c,  ita 
lower  piece,  d.  SciaUc.  e.  Fudic.  /.  Internal  ditamflai ;  g,  its  ucand- 
ing,  and  A,  its  traaaverae  offset,  i.  Firat  perforating,  it.  Kxtemal  [circnm- 
flex,  ifcrva;  I.  Superior  gluteal.  S.  SacraL  3.  Small  aciatic,  cut  i. 
Puclie.  5.  Kerve  to  obturator  intemui.  6.  Nerre  to  quadntns  and  inferior 
eemellna.     7.  Nerre  to  upper  gemellDa.     8.  lAige  aciatic  nerre. 
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hip  joint  in  stooping,  instead  of  extending  it  and  raising  the  tnuik 
like  the  other  external  rotator  muscles. 

The  SACRO-sciATic  LIGAMENTS  pass  from  the  innominate  bone  to 
the  sacnim  and  the  coccyx  ;  they  are  two  in  nmnber,  and  are  named 
large  and  small. 

The  large  or  posterior  ligament  (fig.  199,  ^  is  attached  internally 
to  the  posterior  part  of  the  hip  bone,  and  to  the  side  #£  the  Sacrum 
and  coccyx ;  and  externally  it  is  inserted  into  an  impression  on 
the  inner  and  anterior  part  of  the  ischial  tuberosity,  sending  up- 
wards a  prolongation  along  the  pubic  arch.  It  is  wide  next  the 
sacrum,  but  is  contracted  towards  the  middle,  and  is  expanded 
again  at  the  tuberosity.  On  the  cutaneous  surface  are  the  branches 
of  the  sacral  nerves ;  and  the  gluteus  maximus  conceals  and  takes 
origin  from  it.  Branches  of  the  gluteal  and  sciatic  arteries  per- 
forate it. 

The  small  ligament  vrill  be  seen  on  dividing  the  other  near  the 
hip  bone.  At  the  sacrum  and  coccyx  it  is  united  witli  the  large 
band,  but  at  the  opposite  end  it  is  inserted  into  the  ischial  spine. 
It  is  less  strong  than  the  superficial  ligament,  by  which  it  is  con- 
cealed ;  and  it  rests  on  the  coccygeus  muscle. 

By  their  attachments  these  ligaments  convert  the  large  sacro- 
sciatic  notch  of  the  dried  pelvis  into  two  apertures  or  foramina. 
Between  their  insertion  into  the  spine  and  tuberosity  of  the  inno- 
minate bone,  is  the  small  sacro-sciatic  foramen,  which  contains  the 
internal  obturator  muscle  with  its  nerve  and  vessels,  and  the  pudic 
vessels  and  nerve.  And  above  the  smaller  ligament  is  the  large 
sacro-sciatic  foramen,  which  gives  passage  to  the  pyriformis 
muscle,  with  the  gluteal  vessels  and  the  superior  gluteal  nerve 
above  it,  and  the  sciatic  and  pudic  vessels  and  the  sacral  plexus 
below  it. 


Section  III. 

THE    BACK    OF    THE   THIGH. 
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Directions,  The  ham  or  the  popliteal  space  may  bo  taken  after 
the  buttock,  in  order  that  it  may  be  seen  in  a  less  disturbed  state 
than  if  it  was  dissected  after  the  examination  of  the  muscles  at  the 
back  of  the  thigh.  When  this  space  has  been  learnt  the  student 
will  return  to  the  dissection  of  the  thigh. 

Position.  The  limb  is  to  remain  in  the  same  position  as  in  the 
dissection  of  the  buttock. 

Dissection  (fig.  200).  To  remove  the  skin  from  the  popliteal 
region  let  an  incision  be  made  behind  the  knee  for  the  distance  of 
six  inches  above,  and  four  inches  below  the  joint.  At  each  ex- 
tremity of  the  longitudinal  cut  make  a  transverse  incision,  and 
raise  the  skin  in  two  flaps,  the  one  being  turned  outwards  and  the 
other  inwards. 

In  the  fat  are  Bome  «niQll  cutaneous  nerves  and  Teasels,  viz.,  one 
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or  two  twigs  in  the  middle  line  of  the  limb  from  the  small  sciatic  cutaneous 
nerve  and  artery  beneath  the  fascia ;   and  some  offsets  of  the 
internal  cutaneous  nerve  towards  the  inner  part.     After  tlie  sub- 
cutaneous fat  is  removed,  the  special  fascia  of  the  limb  will  be 
brought  into  view. 

Fascia  lata.  Where  tliis  fascia  covers  the  pophteal  space  it  is  Fascia  of 
strengthened  j^y  transverse  fibres,  particularly  on  the  outer  side  ;  over  Se 
and   it   is  connected   laterally  with  the   tendons   bounding   that  ^™- 
interval.      The    short    saphenous   vein    perforates    it    sometimes 
opposite  the  knee,  but  usually  at  a  spot  lower  down. 

Dissection  (fig.  200).  The  fascia  over  the  ham  is  now  to  be  Remove 
removed  without  injuring  the  small  sciatic  hqtxq  and  artery,  and     ^"' 
the  short  saphenous  vein,  which  are  close  beneath  it.     A  lar^e  and  take  the 
quantity  of  fat  may  be  next  taken  out  of  the  space,  but  without  ^uIt '" 
injury  to  the  several  small  vessels  and  nerves  in  it. 

Li  cleaning  the  space  the  student  will  come  upon  the  large  Seek  the 
internal  popliteal  nerve  in  the  middle  line ;  and  nearer  the  outer  thripaoe. 
side,  on  the  external  popliteal.  Both  nerves  give  branches ;  and 
the  numerous  offsets  of  the  inner  will  be  recognized  more  certainly 
by  tracing  them  from  above  down  along  the  trunk  of  the  nerve, 
than  by  proceeding  in  the  opposite  direction  :  in  fat  bodies  the  two 
small  nerves  from  the  inner  pophteal  trunk  to  the  knee  joint  are 
difficult  to  find.  Under  cover  of  the  outer  boundary,  and  deep  in 
the  space,  is  an  articular  nerve  from  the  external  popliteal,  which 
sometimes  arises  from  the  great  sciatic. 

In  the  bottom  of  the  space  are  the  popliteal  vessels,  the  vein  being  Qean  th»  10^' 
more  superficial  than  the  artery.    The  student  is  to  seek  an  articular  ^'®**®**J 
branch  (superior),  on  each  side,  close  above  the  condyle  of  the  femur ; 
and  to  clean  numerous  other  branches  of  the  vessels  to  the  muscles 
around,  especially  to  those  of  the  leg.    On  the  upper  part  of  the  find  obtu- 
artery,  the  branch  of  nerve  from  the  obturator  to  the  knee  joint  is  Ji^g^JJ' 
to  be  JEound  :  and  on  the  sides  of  the  artery  are  three  or  four  lym- 
phatic glands  in  the  fat. 

After  the  ham  has  been  cleaned,  the  sartorius  and  the  gracilis  are 
to  be  replaced  in  their  natural  position  on  the  inner  side. 

The  POPLITEAL  SPACE,  or  the  ham  (fig.  200),  is  the  hollow  behind  The  ham ; 
the  knee  :  it  allows  of  the  free  fiexion  of  the  joint,  and  contains  the 
large  vessels  of  the  limb.    When  dissected,  this  interval  has  the  form  situation 
of  a  lozenge,  and  extends  upwards  along  one  third  of  the  femur,  and  '"^^  extent 
downwards  along  one  sixth  of  the  tibia  ;  but  in  the  natural  condi- 
tion of  the  parts  the  sides  are  approximated  by  the  fascia  of  the 
limb,  and  the  space  is  limited,  apparently,  almost  to  the  region  of 
the  joint. 

This  hollow  is  situate  between  the  muscles  on  the  back  of  the  Boundaries; 
limb ;   and   the  lateral  boundaries  are   therefore  formed  by  the 
muscles  of  the  thigh  (hamstrings),  and  leg.     Thus,  on  the  outer  outer 
side,  is  the  biceps  muscle  (^)  as  far  as  the  joint :  and  the  plantaris 
and  the  external  head  of  the  gastrocnemius  (")  beyond  that  spot. 
On  the  inner  side,  as  low  as  the  articulation,  are  the  semimembra-  and  imier. 
noBus  (*)  and  semitendinosus  (*)  muscles,  with  the  gracilis  and 
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sartoriuB  between  them  and  the  femur ;  and  beyond  the  jcant  !■ 
a  the  inner  head  of  the  gastrocnemius  (J).  The  npper  point  of  tlw 
ham  ia  limited  by  the  appoBtion  of  the  iimer  and  onter  luunBtring*; 
ftnd  at  the  lower  point  tiie  heads  of  the  gaetrocnemiiiB  tondi  each 
other. 

Stretched  acroaa  the  cavity  are  the  faada  lata  and  th«  tegnmenta. 
Penning  the  deep  boundary,  or  the  floor,  are  the  ColloviDg  parts, — 
the  poeterior  surface  of  the  fennir 
Fig.  200.*  included  betweoi   the  lines  to  the 

condyles,  the  posterior  ligament  of 
the  knee  joint,  and  part  of  the  pop- 
htens  mnacle  with  the  upper  md  of 
the  tibia. 

The  popliteal  space  is  widest 
opposite  the  femoral  cond^es, 
where  the  muscles  are  moat  drawn 
to  the  ndea  ;  and  ia  deepest  above 
the  articttlar  end  of  the  femnr. 
Above  and  below  it  communicatet, 
beneath  the  muscles,  with  the  back 
of  the  thigh  and  leg. 

In  the  hollow  are  contained  Um 
popliteal  vessels  with  their  brancbca, 
and  the  ending  of  the  extern^  »■ 
plienoQB  vdn  ;  the  popliteal  tnmlo 
of  the  great  sciatic  nerve,  and  aouM 
of  their  branches  ;  together  with 
lymphatic  glands,  and  a  large  qosa- 
tity  of  fat.  The  small  sciatic  ncrf* 
and  its  vessels  are  placed  snpcrf- 
cially  in  the  ham ;  and  a  branch  of 
the  obturator  nerve  lies  on  the  arto; 
in  the  bottom  of  the  apace. 

The  rorLiTEAL  abtkbt  (Bg.  SOO,') 

is  the  continuation  of  the  femmal, 

and  reaches  from  the  opening  in  the 

adductor  magnus  to  the  loww  botdcr 

of  the   poplileus  muscle,  where  ft 

tennmates   b\   lifurcatmg  into  the   anterior  and  posterior  tibial 

vessels      A  portion  of  the  artery  lies  in  the  ham,  and  ia  uncovered 

b}  muscle     but  Iho  rest  is  licnesth  the  gastrocnemius,  and  beyond 

the  limits  of  the  popliteal  space  as  above  defined.    The  descHptioB 

of  the  artery  may  be  divided  therefore  into  two  parts,  correspondiiv 

with  this  difference  in  the  connections. 

In  the  ham  the  vessel  is  inclined  obliquely  from  the  inner  cade  of 

*  ^ev  of  tbe  paplit«Al  space  (Qnain'a  Arterisi).     1.  Popliteal  voiMla.    i- 
Internal  popliteal  nerrs.     3.  Eitenud  popliteal  neiTB.      i.  Sanupumbnnaaa 
'.   SemitciiiliiioBaB  mtucle.     6.    Bicepa  nnudSL      7,  8.  Innar  M ' 
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the  limb  to  the  mterval  between  the  condyles  of  the  femur ;  and  is  course  and 
then  directed  along  the  middle  of  the  space  over  the  knee  joint.  As  *^*"^*<^*"*"** 
far  as  the  inner  condyle  the  artery  is  overlaid  by  the  belly  of  the 
semimembranosus  muscle  ;  but  thence  onwards  it  is  situate  between 
the  heads  of  the  gastrocnemius,  and  is  covered  only  by  the  fascia 
lata  and  the  integuments.  Beneath  it  is  the  femur  with  the  posterior 
ligament  of  the  knee  joint. 

In  contact  with  the  vessel,  and  somewhat  on  the  outer  side  at  Position  of 
first,  lies  the  popliteal  vein,  so  that,  on  looking  into  the  space,  the  ^®^ 
arterial  trunk  is  almost  covered ;  but  in  the  interval  between  the 
heads  of  the  gastrocnemius,  the  vein  and  its  branches  conceal 
altogether  the  artery.  Below  the  knee  the  short  saphenous  vein 
(fig.  201,  i),  and  the  muscular  branches  of  the  artery,  are  laid  over 
Uie  popliteal  trunk. 

More  superficial  than  the  large  vessels,  and  slightly  external  to  and  of  the 
them  in  position,  is  placed  the  internal  popliteal  nerve,  which  with  °®'^*"- 
its  branches  lies  over  the  artery,  like  the  vein,  between  the  heads  of 
the'gastrocnemius.    In  the  bottom  of  the  hollow  the  small  obturator 
nerve  runs  on  the  artery  to  the  joint. 

Dissection.  To  see  the  deep  part  of  the  artery  the  inner  head  of  Cut  the 
the  gastrocnemius  should  be  cut  through,  and  raised  from  the  sub-  ^Sfa^*i* 
jacent  parts.    On  removing  the  areolar  tissue  the  vessels  and  nerves  luius. 
will  appear.    The  lower  articular  branches  of  the  vessels  and  nerve 
are  now  brought  into  view  ; — the  inner  artery  is  below  the  head  of 
the  tibia,  and  the  outer  higher  up  between  the  tibia  and  fibula, 
each  with  a  vein,  and  the  first  has  a  companion  nerve.  ^K 

Beyond  the  ham.  Whilst  the  artery  is  beneath  the  gastrocnemius  Arterv  he- 
(fig.  206)  it  sinks  deeply  into  the  limb  ;  here  it  is  crossed  by  a  small  ^^ 
muscle — ^the  plantaris  c,  and  the  ending  is  concealed  by  the  soleus  B. 
It  rests  on  the  popliteus  muscle. 

Both  the  companion  vein  and  the  internal  popliteal  nerve  change  Position  of 
their  position  to  the  artery,  and  gradually  cross  over  it,  so  as  to  lie  Jjjj^ 
on  its  inner  side  at  the  lower  border  of  Uie  popliteus. 

Sometimes  the  artery  is  divided  as  high  as  the  back  of  the  knee 
joint ;  and  then  the  anterior  tibial  artery  may  lie  beneath  the  pop- 
liteus muscle. 

Branches  (fig.  201)  are  furnished  by  the  artery  to  the  surround-  Branches. 
ing  muscles,  and  to  the  articulation ;-— those  that  belong  to  the 
joint  are  five  in  number,  and  are  called  articular,  viz.,  two  superior, 
inner  and  outer ;  two  inferior,  also  inner  and  outer ;  and  a  central 
or  azygos  branch. 

a.  The  musadar  branches  are  upper  and  lower.    The  upper  set,  MnscuUr 
three  or  four  in  number,  arise  above  the  knee,  and  end  in  the  semi- 
membranosus and  biceps  muscles,  communicating  with  the  perfora- 
ting and  muscular  branches  of  the  profunda.   The  lower  set  (sural) 

are  furnished  to  the  muscles  of  the  calf,  viz.,  gastrocnemius,  soleus, 
and  plantaris. 

b,  A  superficial  or  cutaneous  branch  arises  near  the  knee  joint,  *nd  enta- 
and  accompanies  the  external  saphenous  nerve  over  the  muscles  of  ^*^^' 
the  leg  to  end  in  the  teguments  (fig.  201). 
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c.  The  superior  articular  arteries  arise  from  the  poplHesl  trunk, 
one  from  the  inner  and  one  from  the  outer  side,  abore  the  oondylei 
of  the  femur;  they  are  directed  ahnost  transveredy  beneath  the 
hamstring  muscles,  and  turn  round  the  bone  to  the  front  of  the 
joint. 

The  external  one  (Zr)  perforates  the  intermnscalar  eeptinn,  and 
diA-ides  in  tlie  substance  of  the  vastus  intemus.  Some  of  the 
branches  end  in  that  muscle,  and  anastomose  with  the  exteniil 
circumflex  (of  the  profunda)  :  others  descend  to  die  joint ;  and 
one  offset  i^rms  an  arch  across  the  fore  part  of  the  bone  with  the 
anastomotic  artery. 

The  internal  artery  (/),  oftentimes  veiy  small,  winds  beneath  the 
tendon  of  the  adductor  magnus,  and  terminates  in  the  vastus  in- 
temus ;  it  supplies  tliis  and  the  knee  joint,  and  commnnicstes  with 
the  anastomotic  artery. 

d.  The  inferior  articular  branches  (fig.  206)  lie  beneath  the  gastroc- 
nemius, but  are  not  on  the  same  level  on  opposite  sides  of  the  limb; 
for  the  inner  one  descends  below  the  head  of  the  tibia,  whikt  tiie 
outer  one  is  placed  above  the  fibula.  Each  lies  beneath  the  latoal 
ligament  of  its  o^ti  side. 

The  ejctemal  branch  (r)  supplies  the  outer  side  of  the  knee  joint, 
anastomosing  with  the  other  vessels  on  the  articulation,  and  with 
the  recurrent  branch  of  the  anterior  tibial  artery :  it  sends  an  oftei 
beneath  the  ligament  of  the  patella  to  join  a  twig  from  the  lower 
internal  branch. 

The  internal  artery  (h)  ascends  at  the  anterior  border  of  the  in- 
ternal lateral  ligament,  and  after  taking  its  share  in  the  free  anas- 
tomoses over  tlie  joint,  ends  in  offsets  for  the  articulation  and  the 
head  of  the  tibia. 

e.  The  azygos  branch  enters  the  back  of  the  joint  through  the 
posterior  ligament,  and  is  distributed  to  the  ligamentous  structures, 
the  fat,  and  the  sjTiovial  membrane  of  the  interior. 

Tlie  roPLiTEAL  VEis  (fig.  201,  h)  originates  in  the  union  of  the 
vena;  comites  of  the  anterior  and  posterior  tibial  vessels,  and  has 
the  same  extent  and  coimections  as  the  artery  it  accompanies.  At 
the  lower  border  of  the  popliteus  muscle  the  vein  is  internal  to  the 
arterial  trunk  ;  between  the  heads  of  the  gastrocnemius  it  is  super- 
ficial to  that  vessel ;  and  thence  to  the  opening  in  the  adductor 
magnus  it  lies  to  the  outer  side,  and  close  to  the  artery.  It  is 
joined  by  branches  corresponding  with  those  of  the  artery,  as  well 
as  by  the  short  saphenous  vein  (fig.  201). 

The  FOPLiTEAL  NERVES  (fig.  200)  are  the  two  lai^  trunks  derived 
from  tlie  division  of  the  great  sciatic  in  the  thigh ;  they  are  named 
internal  and  external  from  their  relative  position.  In  the  popliteal 
space  each  furnishes  cutaneous  and  articular  ofEsets,  but  onJy  the 
inner  one  supplies  branches  to  muscles. 

The  INTERNAL  POPLITEAL  NERVE  (')  is  larger  than  the  ei^enial, 
and  occupies  the  middle  of  the  ham :  its  connections  are  siiiiilar  to 
those  of  the  artery,  that  is  to  say,  it  is  partly  superficial  and  partly 
covered  by  t\ie  ga%tcociieim»&.   \aV^  thft  vessel  it  extends  thioqgit 
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the  back  of  the  leg,  and  retains  the  name  popliteal  only  to  the 
lower  border  of  the  poplitens  muscle.    Its  position  to  the  vessels 
has  been  already  noticed.    The  branches  arising  from  it  here  are  Branclie» 
tlie  following  : —  *" 

a,  Two  small  articular  twigs  (fig.  201,  ')  are  furnished  to  the  two 
knee  joint  with  tlie  vessels.    One  which  accompanies  the  lower  "^*<'**^' 
internal  articular  artery  to  the  fore  part  of  the  articulation,  is  the 
largest ;  and  another  takes  the  same  course  as  the  azygos  artery, 

and  enters  the  back  of  the  joint  with  it. 

b,  3 f oscular  branches  arise  from  the  nerve  between  the  heads  of  muKuUr ; 
the  gastrocnemius.    One  supplies  both  heads  of  the  gastrocnemius 

and  the  plantaris.  Another  descends  beneath  the  gastrocnemius, 
and  enters  the  cutaneous  surface  of  the  soleus.  And  a  third  pene- 
trates the  popliteus  at  the  under  aspect,  after  turning  round  the 
lower  border. 

c,  Tlie  external  saphenous  nerve  (fig.  205,  *)  (ram.  communicans  external 
tibialis)  is  tlie  largest  branch,  and  is  a  cutaneous  offeet  to  the  leg  SSve."**"* 
and  foot.    It  lies  on  the  surface  of  the  gastrocnemius,  but  beneath 

the  fascia,  as  far  as  the  middle  of  the  leg,  where  it  becomes  cuta- 
neous, and  will  be  afterwards  seen. 

The  EXTERNAL  POPLITEAL  NERVE  (fig.  200,'  )  (peroneal)  lies  along  External 
the  outer  boundary  of  the  ham  as  far  as  the  knee  joint ;  at  that  J^jJ^J**^ 
level  it  leaves  the  space  and  follows  the  edge  of  the  biceps  muscle 
for  two  niches,  till  it  is  below  the  head  of  the  fibula.     There  it 
enters  the  fibres  of  the  pcroneus  longus,  and  divides  beneath  that 
muscle  into  three, — rausculo-cutaneous,  anterior  tibial,  and  recur-  ^ 

rent  articular.    Its  branches  whilst  in  the  popliteal  space  are  cuta-  Branches : ' 
neous  and  articular. 

o.  The  articular  nerve,  arising  high  in  the  space,  runs  with  the  articular, 
upper  external  artery  to  the  outer  side  of  the  knee,  where  it  sends 
a  twig  along  the  lower  articular  artery :  both  enter  the  joint. 

b.  The  peroneal  communicating  branch  (fig.  206,  *)  (ram.  commu-  commanf- 
nicans  fibularis)  joins  the  external  saphenous  branch  of  the  internal  ^ranSi, 
popliteal  about  the  middle  of  the  leg.    It  soon  becomes  cutaneous, 

£uid  ofiEsets  are  given  by  it  to  the  back  of  the  leg. 

c.  One  or  two  cutaneous  nerves  are  furnished  by  the  external  cntaneons 
popliteal  to  the  integument  on  the  outer  side  of  the  leg  in  the  upper  ***^*^ 
half. 

The  articular  branch  of  the  obturator  nerve  (fig.  201, ')  perforates  Articnlar 
the  adductor  magnus,  and  is  conducted  by  tlie  pophteal  artery  to  SbSraton* 
the  back  of  the  knee  joint.    After  supplying  filaments  to  the  vessels, 
the  nerve  enters  the  articulation  through  the  posterior  ligament. 

The  lymphatic  glands  of  the  popliteal  «pace  are  situate  around  Lymphatic 
the  large  arterial  trunk.    Two  or  three  are  ranged  on  the  sides ;  f^]^  ^^ 
whilst  one  is  superficial  to,  and  another  beneath  the  vessel :  they  artery, 
are  joined  by  the  deep  lymphatic  vessels,  and  by  the  superficial  set 
with  the  saphenous  vein. 
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Disseciion  (fig.  201).  Now  the  popliteal  space  has  been  examined, 
the  student  may  proceed  with  the  dissection  of  the  back  of  the 
thigh.  The  piece  of  skin  between  the  buttock  and  the  popliteal 
space  should  be  divided,  and  reflected  to  the  sides.  In  the  fat  on 
the  sides  of  the  limb  fine  oSsets  of  the  internal  and  external  cuta- 
neous nerves  of  the  front  of  the  thigh  may  be  found ;  and  along 
the  middle  line  some  filaments  from  the  small  sciatic  nerve  pierce 
the  fascia. 

Remove  the  deep  fascia  of  the  limb,  taking  care  of  the  small 
sciatic  nerve  and  its  artery.  Lastly,  clean  the  hamstring  muscles ; 
trace  out  the  perforating  arteries  to  the  front  of  the  thigh,  and  clean 
the  branches  of  the  great  sciatic  nerve  and  profunda  artery  to  the 
muscles. 

Muscles.  The  muscles  behind  the  femur  act  mainly  as  flexors  of 
SSiiKh**^^  the  knee  joint.  They  extend  from  the  pelvis  to  the  bones  of  the 
leg,  and  are  named  hamstrings  from  their  cord-like  appearance  on 
the  sides  of  the  ham :  they  are  three  in  number,  viz.,  biceps,  semi- 
tendinosus,  and  semimembranosus.  The  first  of  these  lies  on  the 
outer,  and  the  others  on  the  inner  side  of  the  popliteal  space. 

The  BICEPS  (fig.  201,  d)  has  two  heads  of  origin,  long  and  short, 
which  are  attached  to  the  pelvis  and  the  femur.  The  long  head 
arises  from  an  impression  on  the  back  of  the  ischial  tuberosity,  in 
common  with  the  semitendinosus  muscle.  The  short  head  is  fixed 
to  the  femur  below  the  gluteus  maximus,  viz.,  to  all  the  linea  aspen, 
to  nearly  the  whole  of  the  line  leading  inferiorly  to  the  outer  con- 
dyle, and  to  the  external  intermuscular  septiun.  The  fibres  end 
inferiorly  in  a  tendon,  which  is  inserted  into  two  prominences  on 
the  head  of  the  fibula  by  slips  which  embrace  the  external  lateral 
ligament ;  and  a  slight  piece  is  prolonged  to  the  head  of  the  tibia. 

The  muscle  is  superficial,  except  at  the  origin,  where  it  is  covered 
by  the  gluteus  ;  it  rests  on  the  upper  part  of  the  semimembranosus, 
and  on  the  great  sciatic  nerve  and  the  adductor  magnus  muscle.  On 
the  inner  side  is  the  semitendinosus  as  far  as  the  ham.  Its  tendon 
gives  offsets  to  the  deep  fascia  of  the  limb. 

Action.  It  can  bend  the  knee  if  the  leg-bones  are  not  fixed,  and 
afterwards  rotate  out  the  tibia ;  and  the  long  head,  which  passes 
upwards  beyond  the  femur,  will  extend  the  bent  hip  joint  when  the 
knee  is  straight. 

The  leg  being  supported  on  the  ground,  the  long  head  will  assist 
in  balancing  and  erecting  the  pelvis  ;  and  the  short  head  will  draw 
down  the  femur  so  as  to  bend  the  knee  in  stooping. 

The  SEMITENDINOSUS  (fig.  201,  ')  is  a  slender  muscle  and  receives 
its  name  from  its  appearance.  It  arises  from  the  tuberosity  of  the 
hip  bone  with  the  long  head  of  the  biceps,  and  by  fleshy  fibres 
from  the  tendon  of  that  muscle.  Inferiorly  it  is  inserted  into  the 
inner  surface  of  the  tibia,  close  below  the  gracilis,  and  for  a  similar 
extent. 
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Tliis  muscle,  like  the  biceps,  is  partly  covered  bj  ttw  glntene  Bnmand- 
maiimiiB.    About  its  middle  a  tendinoufl  interaectJon  may  bo  ob-  {^S^iriai 
served.     It  rests  on  the  semimembranoBns,  and  on  the  int^nal  lute-  "• 
ral  lig;cunent  of  the  knee-joint    The  outer  border  is  in  contact  with 

Kg.  201.* 


*  Dinection  of  the  back  of  thetbigh(nii»trationsof  Disnetioiu).  Matda: 
A.  Olntcns  maziniiu,  ent  below,  and  partly  raised.  B.  Qnadnttiu  femorii. 
0.  Adductor  msgaus.  d.  Biceps,  i.  Semitendinamui.  f .  SemimembrauMiia. 
■0.  Oater,  aod,  a,  ianer  head  of  the  gaitrocneiaiiu.  Arteriu:  a.  Small 
■ciitic,  cut.  b.  Ending  of  internal  circumSfix  to  hamstringa.  c.  Pint,  d, 
aeeond,  aod  e,  third  perforating  of  profunda.  /.  Miucnlar  bnoch  of  profunda. 
g.  PopIit«al  trunk,  h.  Popliteal  vein.  i.  Short  naphenoiis  rein.  k.  Upper 
external,  and  {,  upper  internal  articalar  arterf.  Ntrva:  1.  Small  cdatie. 
2.  Ijtrge  sciatic.  8.  Branch  to  hamatiingi  from  large  aoiatic  4  Eitemal 
poplilelU,  and,  5,  commanicatiDg  peroneal.  7.  Articolai  branch  of  obtontor 
to  knee.  8.  Internal  popliteal  9.  Articular  bnncb  to  knee  of  the  internal 
popliteal.    10.  Short  ■aphenoui. 

u  IT 
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the  biceps  as  far  as  the  popliteal  space.  As  the  tendon  tanis  for- 
wards to  its  insertion,  an  expansion  is  continued  from  it  to  the  fasdi 
of  the  leg ;  and  it  is  attached,  with  the  gracilis,  below  the  level  of 
the  tubercle  of  the  tibia,  the  two  being  separated  from  the  tendoB 
of  the  sartorius  by  a  bursa  (p.  622). 
Um  on  Action,  If  the  leg  is  moveable  the  muscle  bends  the  knee ;  and 

^^^^  continuing  to  contract,  rotates  inwards  the  tibia.     Supposing  the 

?^^4*        knee-joint  straight  but  the  hip- joint  bent,  the  femur  can  be  deprened, 
and  the  hip  extended  by  the  semitendinosns  and  the  other  hamstrings. 
on  the  Should  the  limbs  be  fixed  on  the  ground,  the  muscle  will  assiit 

^^'  in  balancing  the  pelvis,  or  in  erecting  the  trunk  from  a  stooping 

posture. 
Semimem-        The  SEMIMEMBRANOSUS  muscle  (fig.  201,  ^  is  tendinous  at  both 
^^'^h'*^    ends,  and  its  name  is  given  from  the  membraniform  appearance  of 
pelvis  to       the  upper  tendon.    Tlie  muscle  is  attached  above  to  the  highest 
^^'  impression  on  the  back  of  the  tuber  ischii,  above  and  external  to 

the  semitendinosus  and  biceps ;  and  it  is  inserted  below  into  the 
hinder  and  inner  part  of  the  head  of  the  tibia. 
Futs  The  muscle  is  thick  and  fleshy  inferiorly,  where  it  bounds  the 

^'"^  popliteal  space.    On  it  lies  the  semitendinosus,  which  is  lodged  in 

a  hollow  in  the  upper  tendon  ;  and  beneath  it  is  the  adductor  mig- 
nus.  Along  the  outer  border  lie  the  great  sciatic,  and  internal 
popliteal  nerves.  Between  its  tendon  and  the  inner  head  of  tho 
gastrocnemius  is  a  large  bursa.  The  insertion  of  the  muscle  will 
be  dissected  with  the  knee-joint. 
Use  on  Action,  This  hamstring  is  united  with  the  preceding  in  its  action, 

l°>^>  for  it  bends  the  knee  and  rotates  in  the  tibia ;  and  with  the  knee 

and  iiip        Straight  it  will  limit  flexion  of  the  hip,  or  extend  this  joint  after  the 
jointB ;         femur  has  been  carried  forwards. 

When  the  foot  rests  on  the  ground,  the  semimembranosus  ads 
on  pelvis,      altogetlier  on  the  pelvis. 

Great  sciatic  The  GREAT  SCIATIC  NERVE  (fig.  201,  *)  lies  ou  the  adductor  mag- 
^r^  in  the  n^g  muscle  below  the  buttock,  and  divides  into  the  two  popliteal 
nerves  about  the  middle  of  the  thigh,  though  its  point  of  bifurca- 
tion may  be  carried  upwards  as  far  as  the  pelvis.  In  this  extent 
the  nerve  lies  along  the  outer  border  of  the  semimembranosus,  and 
is  crossed  by  the  long  head  of  the  biceps. 
supplies  Branches.  At  the  upper  part  of  the  thigh  it  supplies  large  branches 

"^      ^       to  the  flexor  muscles,  and  a  small  one  to  the  adductor  magnus. 
2JJJ^^  .^  Small  sciatic  nebve  (fig.  201,  0.  Between  the  gluteus  maximos 

the  thigh ;     and  the  ham  this  small  nerve  is  close  beneath  the  fascia  ;  but  it 
becomes  cutaneous  below  the  knee,  and  accompanies  the  external 
saphenous  vein  for  a  short  distance. 
<''atiineoiis         Small  cutaneotts  filaments  pierce  the  fascia  of  the  thigh  ;  and  the 

largest  of  these  arises  near  the  popliteal  space, 
gj^^^  Dissection,  To  see  the  posterior  surface  of  the  adductor  magnus, 

strings.  and  the  branches  of  the  perforating  and  muscular  arteries,  the  ham- 
string muscles  must  be  detached  from  the  hip  bone  and  thrown 
down  ;  and  the  branches  of  arteries  and  nerves  they  receive  are  to 
be  dissected  out  with  care.    All  the  parts  are  to  be  cleaned. 
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AdDUCTOB    MAGNUS   MUSCLE  (fig.  201,  ^).  At  itS   posterior  aspect  Posterior 

the  large  adductor  is  altogether  fleshy,  even  at  the  opening  for  the  SSSctor' 
femoral  artery  ;  and  the  fibres  from  the  pubic  arch  appear  to  form  o»«nu«. 
a  part  almost  distinct  from  those  connected  with  the  tuberosity  of 
the  hip  bone.    In  contact  with  this   surface   are  the  hamstiing 
muscles  and  the  great  sciatic  nerve. 

Ending  of  the  perforating  arteries  (fig.  201,  c,  cf,  6).  These  branches  Perforating 
of  the  profunda  appear  through  the  adductor  magnus  close  to  the  ^ 
femur,  and  are  directed  out  through  the  short  head  of  the  biceps  vuti, 
and  the  outer  intermuscular  septum  to  the  vasti  muscles  ;  but  as 
the  first  branch  is  placed  higher  than  the  attachment  of  the  biceps, 
it  pierces  the  gluteus  maximus  in  its  course.    In  the  vasti  they  '^  ending ; 
anastomose  together,  and  with  the   descending  branches  of  the 
external  circumflex  artery. 

Muscular  branches  are  furnished  by  the  perforating  arteries  to  ofEsets  to 
the  heads  of  the  biceps  ;  and  a  cutaneous  ofbet  is  given  by  each  SlTStin?** 
to  the  teguments  of  the  outer  part  of  the  thigh,  along  the  line  of 
the  outer  intermuscular  septum. 

Muscular  branches  of  the  profunda  (fig.  201,/)  pierce  the  adductor  Anastomotic 
magnus  internal  to  the  preceding,  and  at  some  distance  from  the  °"'**^°**  * 
femur.    Three  or  four  in  number,  the  highest  appears  about  five  nmnber  and 
inches  from  the  pelvis,  and  the  rest  in  a  line  at  intervals  of  about  ®^'"**' 
two  inches  from  one  another  :  they  are  distributed  to  the  hamstring 
muscles,  especially  the  semimembranosus,  and  communicate  below 
with  offsets  of  the  popliteal  trunk. 

The  HIP  JOINT  (fig.  202).    This  articulation  is  a  ball  and  socket  Hip  joint, 
joint,  the  head  of  the  femur  being  received  into  the  acetabulum  or  fomed : 
the  cup-shaped  hollow  of  the  innominate  bone.    Connecting  the  its  Uga. 
bones  are  the  following  ligaments : — one  to  deepen  the  receiving  "^ents. 
cavity,  which  is  named  cotyloid ;   another  between  the  articular 
surfaces  of  the  bones, — the  interarticular ;  and  a  capsule  around  all. 

DissectUm.  The  muscles  are  to  be  taken  away  fix)m  the  back  of  i^y  bare 
the  hip  joint,  and  the  upper  and  lower  attachments  of  the  capsular  b^in^  ^ 
ligament  are  to  be  especially  cleared  from  areolar  tissue. 

Next,  the  front  of  the  joint  should  be  cleaned  and  examined  in  and  *»^  frw»*» 
the  same  manner,  with  the  body  turned  over  for  a  short  time,  if 
this  change  in  position  does  not  interfere  with  the  other  dissections. 

In  the  capsule  itself  the  student  has  to  define  a  wide  thick  part  define  its 
in  front,  and  a  transverse  band  near  the  neck  of  the  femur  behind.  *^"*** 

The  capsular  ligament  (fig.  202)  is  a  thick  fibrous  case,  which  is  Capsule, 
strong  enough  to  check  the  movements  of  the  joint.    Its  upper 
margin  is  attached  to  the  circumference  of  the  acetabulum  at  a  short  Attach- 
distance  from  the  edge,  as  well  as  to  a  transverse  ligamentous  ^^ 
band  over  the  notch  at  the  inner  side  of  the  cavity.    Its  lower  and  below, 
maigin  is  inserted  in  front  into  the  anterior  intertrochanteric  line 
(fig.  202)  ;  behind,  by  a  very  thin  piece,  into  the  neck  of  the  femur 
about  a  finger's  breadth  from  the  small  trochanter  and  the  posterior 
intertrochanteric  line  (fig.  203) ;  and  above,  into  the  neck,  near  the 
great  trochanter.    The  capsule  differs  much  in  strength,  and  in  the  Capsale 
arrangement  of  the  fibres  at  the  fore  and  hinder  surfaces.  i^frl^^ 
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IT  I.  cutni       On  the  &ont  it  is  Btrengthened  by  a  wide  l»yer  of  lonf^tuGnal 

"*•  fibres  {fig.  202,  o,  6,  c).    The  central  portion, — the  ilio^fmtwml 

ligamaU  (a),  ia  fixed  above  by  a  narrow  piece  to  the  lower  antaior 

iliac  epinoQB  proc««B,  and  below  where  it  widen*,  into  the  aatoiflr 

ue ;  iiit«rtiocbaiit«ric  line.    By  iti  strength  it  can  airest  eztenwm  o( 

the  joint ;  and  the  femur  being  fiied,  it  will  prop  the  pelvis.    Ibe 

SiBCNitar  ooter  edge  (e)  (ilio-troc^anteric  band)  extends  from  the  hip  bone 
'^  oppoate  the  onter  bead  of  the  rectus,  to  the  npper  and  fore  part  of 


Rg.202." 


the  gnat  trochanter  and  neck  of  the  femur ;  its  nae  ■•  to  <itA 
adduction  of  the  fraaar.  The  inner  edge  (b)  (pal»o-fenu>nl  baad) 
is  attached  sDperiorlj  to  the  prominent  pnbic  portion  of  the  I19 
bone  insde  the  acetabDlom.  and  inferiorly  to  a  roo^iened  snrtM 
at  the  lowei  part  of  the  neck  of  the  femor  on  a  level  with,  and  n 
front  of  the  small  trochanter:  thia  band  controls  the  abdneWT 
movement  of  tbe  joint. 

At  the  back  of  the  capsole  cloae  to  the  neck  of  the  femir  ii  t 
band  of  transverse  fibres  (fig.  203,  b),  about  as  wide  aa  the  Kttk 
finger,  which  arches  like  a  collar  over  the  neck  of  the  bone.    Sf 

^-  its  lower  edge  it  is  nnited  to  the  cervix  femoris  by  a  thin  layer  (4 
of  fibions  tissne  and  ^-novial  memitfane ;  at  the  npper  edge  it  i* 
joined  by  the  longitadinal  capaolar  fibres  (a).    It  gives  ii 

'    the  loDgitndinal  fibres  of  the  c^imle,  and  preventa  that  ri 
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of  the  ewinging  movement  which  would  reBolt  from  that  iiuartion  Um. 

into  the  hinder  part  of  the  neck 

Poateriorlj'  the  jomt  s  cohered  by  the  extemal  rotator  muacles  ;  XukIh 
and  anteriorly  by  the  psoas  and  iliacos,  a  bnraa  being  between  it  "*""^ 
and  them.    Above  is  the  gluteus  muumus  whose  tendon  ia  imited 

Pig  203* 


with  the  upper  and  outer  band  of  the  capanle  ;  and  below  is  the 
obturator  eitemus, 

I>u»tction  (fig.  204).  The  capsular  ligament  is  to  be  now  divided  S**""^ 
over  the  promiiienco  of  the  head  of  the  femur,  and  this  bone  being 
disarticulated  but  not  detached,  the  cotyloid  and  interarticulor  liga- 
mente  inside  it  will  appear. 

The  interarticular  or  round  ligament  is  attached  to  the  acetabulum  Dsflntrom 
by  two  pieces ;  and  to  bring  these  into  Tiew,  the  synovial  membrane 
and  areolar  tissue  must  be  removed.    The  transverse  ligament  over 
the  notch  is  also  to  be  defined. 

The  eoiyltnd  ligammt  (fig.  189,  g)  is  a  narrow  band  of  fibre-  g^l* 
cartilage,  which  is  fiied  to  the  margin  of  the  acetabulum,  and  is      """ 
prolonged  across  the  notch  on  the  inner  side,  so  as  to  form  part  of 
the  transverse  ligament.     Its  fibres  are   not  continued  around  the  J^^^l^f* 
acetabulum,  but  are  fixed  to  the  margin  of  the  cavity,  and  c 
one  another  in  the  band.    It  is  thickeat  at  its  attachment  to  the 

*  Hinder  part  of  the  hip'joint  capinte.     a.  Langitndinal  fibres,     h.  "Snaa- 
TOiM  band.     e.  Thin  piece  attached  to  the  neck  d  the  femur  about  half  waj 
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bone,  and  becomes  gradually  thinner  towards  the  free  margia,  wliae 
it  is  applied  to  the  head  of  the  femur. 

This  ligament  fills  np  the  hollows  in  the  rim  of  the  acetaboloiii, 
and  deepens  the  socket  for  the  femm-  in  the  same  manner  aa  the 
glenoid  ligament  increases  the  sorface  for  the  reception  of  the  bead 
of  the  hmnems. 

The  trantvene  ligament  (fig.  1S9,  A)  is  a  finn  bnt  narrow  band, 
which  reaches  across  the  upper  part  of  the  notch  at  the  inner  side 
of  the  acetabulum.  It  consists  partly  of  deep  special  fibres  (k) 
which  are  attached  to  the  margins  of  the  notch ;  and  partly  of  a 
superficial  bundle  from  the  cotyloid  ligament  (g).  Beneath  it  is 
an  aperture  by  which  vessels  and  nerves  enter  the  acetabulum  to 
supply  the  synovial  membrane,  and  the  fat  in  the  bottom  of  that 
hollow. 

The  interarticular  or  round  ligament  (fig.  204,  ()  (ligmm.  teres)  is 
a  slight  band  about  an  inch  long,  connecting  the  femur  with  the 
innominate  bone. 

One  extremity  is  roundish,  and  is  inserted  into  the  pit  in  the  head 
of  the  femur. 

The  other  is  flattened,  and  divides  into  two  parts  opposite  the 
transverse  ligament.  The  anterior  piece  (e)  (pubic)  is  attadied 
with  the  transverse  ligament  to  the  pubic  edge  of  the  notch.  The 
posterior  part  (d)  ischial)  is  inserted  behind  the  transverse  figament 
into  the  ischial  border  of  the  cotyloid  notch. 

Dissection,  To  see  its  condition  in  the  different  movements  of  tlie 
articulation,  it  should  be  examined  in  a  joint  in  which  the  capsule 
is  entire,  and  the  bottom  of  the  acetabulum  has  been  cut  out  with 
a  chisel  inside  the  pelvis. 

When  the  joint  is  in  the  extended  state,  the  ligament  is  genenlfy 
lax,  the  two  end  attachments  being  near  each  other ;  but  if  the  femur 
is  adducted,  the  ischial  part  of  the  ligament  is  rendered  ti^t  because 
the  head  of  the  femur  rises. 

In  flexion  of  the  joint  the  ligament  is  tighter  than  in  extensioii, 
as  the  femoral  insertion  is  removed  from  the  acetabular ;  and  if,  in 
the  bent  state,  the  femur  be  rotated  out  or  adducted,  the  round 
ligament  will  be  most  stretdied. 

A  S9fnonal  membrane  lines  the  capsular  ligament,  and  ia  continiied 
along  it  to  the  acetabulum  and  tiie  head  of  the  femur.  In  the 
bottom  of  the  cotyloid  cavity  it  is  reflected  over  the  fat  in  that 
atnation  ;  and  it  surrounds  the  ligamentum  teres. 

Dissection,  To  see  the  surface  of  the  acetabulum  the  lower  limb 
is  to  be  separated  &om  the  trunk  by  dividing  the  interarticular 
ligament,  and  by  cutting  through  any  parts  that  connect  it  to  the 
pelvis :  at  this  stage  the  pelvic  attachments  of  the  round  ligament 
can  be  better  seen. 

Svtfaces  of  hone.  The  articular  surfaces  of  the  bones  are  not 
completely  covered  with  cartilage. 

In  the  head  of  the  femur  is  a  pit  into  which  the  rooiid  ligament 
is  inserted. 

The  acetabulum  is  coated  with  cartilage  at  Hb  caamdenuotf 
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eicept  opponte  tlie  notcb,  and  touches  the  bead  of  the  femnr  b^  otUIjbIii- 
this  part :  this  articular  aurface  is  deep  above,  but  gradually  de-  ^^f^ 
crease  B  to  wards  the  notch. 

Within  the  cartilage  and  close  to  the  notch,  is  a  mass  of  fat  F»tinthe 
(fig.  189,/)  covering  about  one  third  of  the  area  of  the  cotyloid  "*°**^ 


cavity,  which  constitutes  the  gland  of  Havers :  it  communicates 
with  the  fat  of  the  thigh  beneath  the  transverse  ligament 

ilovemenL  In  this  ball  and  socket  joint,  tliere  are  the  same  kinds  K 
of  movement  as  m  the  shoulder  viz  flexion  and  extension,  abduc-  "' 
tion  and  adduction  circumduction  and  rotation. 

Flexiott  and  ettennon  In  the  swmging  movement  flexion  is  freer  Si 
than  ext«nuon  the  thigh  bemg  capable  of  such  elevation  as  to  touch  " 
tlie  belly. 

During  swingmg  the  head  of  the  femur  revolves  in  the  bottom  la 
of  the  acetabulum  rotatmg  around  a  Ime  corresponding  with  the  f^ 
axis  of  the  bead  and  neck    and  the  rapidity  and  extent  of  the 
movements  do  not  endanger  the  secunty  of  Uie  joint,  the  bead  of 
the  bone  not  havmg  any  tendency  to  escape. 

In  flexion,  the  back  of  the  capsule  and  the  ilio-trochanteric  band  ii 
are  put  on  the  stretch  ;  and  in  extensian,  the  strong  ilio  and  pubio-  ^ 
femoral  bands  are  tightened. 

In  abduction  and  adtlitclion  the  femur  u  removed  &om,  or  brought  U 

a.  Fart 
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towards  the  middle  line  of  the  body.  Of  the  two,  abduaddh  is  the 
most  extensive,  because  the  limb  may  soon  meet  its  fellow  when  it 
is  moved  inwards,  though,  if  it  is  carried  in  front  of  the  other, 
adduction  is  considerable. 

In  both  states  the  head  moves  in  the  opposite  direction  to  the 
shaft.  Thus,  as  the  femur  is  abducted,  the  head  descends,  and  the 
greater  part  of  the  articular  surface  projects  below  the  acetabulum ; 
and  when  the  limb  is  raised  to  its  utmost,  the  great  trochanter 
comes  to  rest  on  the  margin  of  the  acetabulum,  so  as  to  limit  ferther 
motion.  As  the  limb  descends  and  approaches  the  other,  the  head 
rises  into  the  socket  of  the  joint,  and  is  securely  lodged,  finally,  in 
the  deepest  part  of  the  cavity. 

In  abduction,  the  inner  band  of  the  capsule  is  tightened  over  the 
projecting  head  of  the  femur,  the  upper  part  being  relaxed.  And 
in  adduction,  the  outer  band  of  the  capsule  is  rendered  tense  enough 
to  arrest  the  movement. 

Dislocation  may  take  place  in  both  these  lateral  movements,  the 
edge  of  the  cotyloid  cavity  serving  as  the  fulcrum  by  which  the 
femur  can  be  lifted  out  of  the  hollow  ;  in  the  one  case  (adduction) 
the  neck  of  the  femur  rests  on  the  brim  of  the  acetabulum,  and  in 
the  other  (abduction)  the  great  trochanter  is  supported  on  the  margin 
of  the  joint-socket.  After  a  dislocation  has  been  reduced,  the  state 
of  adduction,  ^vith  the  knees  fastened  together,  is  the  securest  posi- 
tion in  which  the  limb  can  be  placed,  inasmuch  as  the  head  of  the 
femur  then  occupies  the  deepest  part  of  the  acetabulum. 

In  circumduction^  the  four  kinds  of  angular  motion  above  noticed 
take  place  in  succession,  viz.,  flexion,  abduction,  extension,  and 
adduction  ;  and  the  limb  describes  a  cone,  whose  base  is  at  its  ex- 
tremity, and  apex  at  tlie  union  of  the  neck  with  the  shaft  of  the 
femuf.  This  movement  is  less  free  than  in  the  shoulder-joint,  be- 
cause of  the  greater  bend  between  the  neck  and  shaft  of  the  femur. 

There  are  two  kinds  of  rotation^  internal  and  external :  in  the 
former,  the  great  toe  is  turned  in ;  and  in  the  latter,  the  more 
extensive  of  the  two,  it  is  moved  outwards. 

In  rotation  inwards,  the  head  of  the  femur  rolls  backwards  hori- 
zontally across  the  acetabulum,  the  great  trochanter  being  put 
forwards  ;  and  the  shaft  of  the  bone  revolves  around  a  line  inside 
it,  which  passes  from  the  head  to  the  inner  condyle.  During  this 
movement  the  posterior  half  of  the  capsule  is  put  on  the  stretch, 
and  the  anterior  is  relaxed. 

In  rotation  out  the  head  of  the  bone  rolls  forwards  across  the 
cotyloid  cavity,  and  the  great  trochanter  is  brought  backwards, 
whilst  the  shaft  of  the  femur  moves  round  the  line  on  its  inner 
side  before  noticed.  The  fore  part  of  the  capsule  is  now  put  on 
the  stretch,  and  the  hinder  is  rendered  loose. 

The  movement  of  rotation  is  destroyed  by  fracture  of  the  neck 
of  the  bone.  Its  degree  is  proportioned  to  the  length  of  the  neck, 
and  is  therefore  greater  in  the  femur  than  in  the  humerus. 

Use  of  lend  of  femur.  By  means  of  the  angle  at  the  union  of  the 
neck  with  the  shaft,  the  pelvis  is  more  firmly  propped  than  it  would 
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be  if  ttkBiiieck  was  in  a  line  with  the  rest  of  the  femur.   It  permits  greater 
also  greater  smf  ace  contact  between  the  head  of  the  femur  and  the  wni^et; 
hip  bone,  since  the  whole  head  can  be  lodged  in  the  cotyloid  cavity 
in  progression ;  and  gives  greater  security  to  the  joint  in  flexion  gives 
and  extension,  for  if  the  neck  and  shaft  of  the  bone  were  in  a  line,  "^^^^^ ' 
only  half  of  the  articular  surface  could  enter  the  socket  of  the 
innominate  bone  in  walking,  and  running.    The  important  move- 
ment of  rotation  is  also  due  to  this  angle ;  and  greater  space  is  rotation ; 
obtained  through  it  for  the  location  of  the  adductor  muscles  on  the  ^d  greater 
inner  side  of  the  femur.  nmscles. 

Dissection,  After  the  limb  is  removed,  the  attachments  of  all  the  Examine 
muscles  in  the  thigh  are  to  be  examined  more  minutely  before  the  Jf^JSJSlS^ 
dissection  of  the  leg  is  undertaken.     The  muscles  should  not  be 
removed  from  the  femur,  but  about  two  inches  of  each  should  be 
left  for  after  study. 


Section  IV. 

THE   BACK   OF   THE   LEG. 


Directions,  Before  the  dissection  of  the  leg  is  begun,  the  student  Examine  th» 
should  make  himself  acquainted,  as  in  the  thigh,  with  the  promi-  ^^^'^^* 
nences  of  bone  and  muscle  on  the  surface,  and  with  the  markings 
which  lead  to  the  position  of  the  larger  vessels. 

Prominences  of  bone.  The  bones  of  the  leg  can  be  traced  beneath  in  the  leg 
the  skin  from  the  knee  to  the  ankle  joint.    On  the  inner  side  is  the  ^J  fibula 

tibia,  which  is  subcutaneous  in  all  its  extent,  and  is  limited  in  front  ^  auper- 

flcial. 
and  behind  by  a  sharp  ridge :  above,  it  presents  in  front  a  promi- 
nent tubercle  into  which  the  ligament  of  the  patella  is  inserted ; 
and  below,  it  ends  on  the  inner  side  of  the  ankle  in  the  internal 
malleolar  projection.  On  the  outer  side  of  the  leg  the  lower  half 
of  the  fibula  may  be  felt  with  ease,  but  the  upper  half  with  more 
difficulty  in  consequence  of  the  prominence  of  the  muscles  of  the 
calf.  The  head  of  tins  bone  may  be  recognised  below  the  knee ; 
and  the  lower  end  forms  the  eminence  (malleolus)  on  the  outer 
side  of  the  ankle  joint. 

On  the  side  of  the  ankle  joint  are  the  prominent  malleoli ;  and  Ankl»-joint. 
when  the  joint  is  extended,  the  head  of  the  astragalus  can  be  felt 
below  the  tibia. 

Muscles  and  vessels  of  tlte  leg.  On  the  back  of  the  leg  is  the  swell  Behind  is 
of  the  calf ;  this  is  formed  by  the  superficial  muscles,  and  from  it  J|^****^^ 
descends  the  firm  band  of  the  tendo  Achillis,  by  which  those  muscles  ^endo 
are  connected  with  the  heel.    Between  the  tendon  and  the  edge  of  -^^^iVl;, 
the  tibia,  but  nearest  the  former,  is  placed  the  superficial  pai-t  of  veeeeis. 
the  posterior  tibial  artery.    In  front  between  the  tibia  and  fibula 
are  the  flexor  muscles  of  the  foot  and  the  extensors  of  the  toes, 
amongst  which  the  anterior  tibial  artery  lies  deeply ;  the  position  Line  of 
of  the  vessel  will  be  indicated  by  a  line  from  the  centre  of  the  Swa?^'^ 
ankle-joint  to  the  inner  side  of  the  head  of  the  fibula.  Tesseia. 
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ProniinenceB  of  the  foot  At  the  inner  border  of  the  foot^  about  an 
inch  in  front  of  tlie  internal  malleolus,  is  the  prominent  scaphoid 
bone  pointing  out  the  spot  at  which  an  amputation  (Chopart's)  ia 
practised  ;  whilst  one  inch  and  a  half  farther  forwards  is  a  slight 
depression  marking  the  articulation  between  the  internal  condform 
and  the  metatarsal  bone  of  the  great  toe.  About  the  centre  of  the 
outer  border  of  the  foot  is  the  eminence  of  the  tarsal  end  of  the 
fifth  metatarsal  bone.  A  line  over  the  dorsum  of  the  foot,  frmn 
the  centre  of  the  ankle  joint  to  the  interval  between  the  inner  two 
toes,  will  lie  over  the  position  of  the  main  artery. 

Position,  For  the  dissection  of  the  back  of  the  leg,  the  limb  is  to 
be  placed  on  its  front,  with  the  foot  over  the  side  of  the  dissecting- 
table  ;  and  the  muscles  of  the  calf  are  to  be  put  on  the  stretch  by 
fastening  the  foot. 

DUsection,  For  the  removal  of  the  skin,  one  cut  may  be  made 
along  the  middle  of  the  leg  to  the  sole  of  the  foot,  where  a  trans- 
verse incision  is  to  be  carried  over  the  heel.  Tlie  two  resulting  flaps 
of  skin  may  be  raised, — the  outer  one  as  far  as  the  fibula,  and  the 
other  as  far  as  the  inner  margin  of  the  tibia. 

In  the  fat  the  cutaneous  nerves  and  vessels  are  to  be  followed. 
On  the  inner  side,  close  to  the  tibia,  is  the  internal  saphenous  vem 
vrith  the  nerve  of  the  same  name,  together  with  twigs  of  the  internal 
cutaneous  near  the  knee.  In  the  centre  of  the  leg  lies  the  eztenottl 
saphenous  vein,  with  the  small  sciatic  nerve  as  its  companion  above, 
and  the  external  saphenous  nerve  below  the  middle  of  the  leg.  On 
the  outer  side,  in  the  upper  third,  cutaneous  ofteets  of  the  externa] 
popliteal  nerve  will  be  met  with. 

The  superficial  fascia^  or  the  fatty  layer  of  the  back  of  the  leg,  is 
least  thick  over  the  tibia.  Over  the  line  of  the  superficial  vessels 
it  may  be  separated  into  two  layers. 

Superficial  Veins.  Two  veins  appear  in  the  dissection  of  the  back 
of  the  leg,  which  are  named  saphenous — inner  and  outer. 

The  internal  saphenous  vein  (fig.  206,  d)  begins  in  an  arch  on  the 
dorsum  of  the  foot.  Ascending  along  the  leg  in  front  of  the  inner 
ankle,  and  then  behind  the  inner  edge  of  the  tibia,  it  reaches  the 
thigh  (p.  G08).  In  the  leg  the  vein  is  joined  by  superficial  branches, 
and  by  deep  roots  from  the  tibial  veins. 

The  external  saphenous  vein  (fig.  205,  c)  begins  at  the  outer  end 
of  the  arch  on  the  dorsum  of  the  foot,  and  appears  below  the  outer 
ankle.  The  vein  then  courses  along  the  back  of  the  leg  to  the 
ham,  where  it  ends  in  the  popliteal  vein.  It  receives  large  brandies 
about  the  heel,  and  others  on  the  back  of  the  leg,  communicating 
with  the  internal  saphenous. 

Cutaneous  arteries  accompany  the  superficial  veins  and  nerves  of 
the  leg. 

Cutaneous  Nerves  (fig.  205).  The  nerves  in  the  fat  of  the  back 
of  the  leg  are  prolongations  of  branches  already  examined  in  part, 
viz.  the  internal  and  external  saphenous,  external  popliteal,  small 
sciatic,  and  internal  cutaneous  of  the  thigh. 

The  internal  saphenous  nerve  (fig.  205, '),  accompanies  the  vein  of 


CCTANE0U8  TIIN8   AHD  NEEVES.  «7 

tlie  same  name  bejond  the  knee  (p.  626),  and  terminated  «t  the  temiutian 
middle  of  the  inner  border  of  the  foot    In  the  leg  the  nerve  gives 


i«ir  of  the  back  of  the  leg  (Dliurtntiani  of  DiaEections).  Mumiet: 
A.  Outrocnemiiu.  b.  Solens.  c  SeminiembraDOBDft.  P.  Bieepa.  Vettdi: 
a.  Popliteal  4it«i7.  b.  Inner  upkenone  Tein.  e.  BiterDal  laphenaai  Teio. 
Jftrvtt .-  1.  Exteroal,  and  2,  internal  poplit«aL  S.  Short  nphenooa.  i. 
Comma  nicMing  peroneal.  5.  Common  trunk  of  ihort  npiienoua.  S.  Small 
■ciatic.      7.  Internal  aaphenous.     8.   Intenul  cnUaeoui  (inner)  piece. 

t  Second  view  of  the  back  of  the  leg  (lUiistratiDnB  of  Diaaectioni).  Mta- 
ettt:  i.  Qaitrocoemius,  cut.  h.  Soleu.  c.  Plantarii.  d.  SemimembraDO. 
Bun.  B.  Semite nd in OEus.  f.  Tendo  AefaiUiB.  VttttU  :  a.  Popliteal  aitei;. 
i.  Inner  lower  articular,  c.  External  lower  articnlar.  d.  Jntania]  laphenoiu 
Tein.  e.  Extumal  eaphenoua  vein.  Nerru:  1.  Eitema!  popliteal.  2. 
Internal  popLteal.     3.  Short  laphenoni,  cab     4.  CnUnenu  pluitar  branch. 
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off  literal  cutaneous  offsets,  and  the  outer  of  these  torn  orer  the 
tibia  to  the  anterior  aspect. 

The  external  saphenous  nerve  (fig.  205,  *)  is  a  branch  of  the  intenul 
popliteal.  Perforating  the  deep  fascia  about  the  middle  of  the  1^, 
it  is  continued  with  the  external  saphenous  vein  below  the  outer 
ankle,  and  is  distributed  to  the  outer  side  of  the  foot  and  little  toe. 
As  soon  as  the  nerve  enters  the  fat  it  is  joined  by  the  commum- 
eating  branch  of  the  external  popliteal ;  and  near  the  heel  it  gives 
large  and  long  branches  to  the  integuments. 

Cutaneous  nerce»  of  the  external  popliteal.  Que  hnnch  of  the 
external  popliteal  tnmk,  viz.  communicating  peromeal  (fi^.  206|  ^ 
joins  the  external  saphenous  nerve  about  the  middle  of  the  kg : 
but  not  uncommonly  this  branch  extends  as  a  distkict  nenre  as  fir 
as  the  heeL  One  or  two  other  small  cutaneous  offsets  of  the  external 
popliteal  terminate  over  the  fore  part  and  outar  aide  of  the  leg  in 
the  upper  half. 

The  small  sciatic  nerve  (fig.  205,  ^  perforates  the  fascia  near  the 
popliteal  space,  and  reaches  to  about  the  middle  of  the  leg  with  the 
external  saphenous  vein  :  it  ramifies  in  the  integumentSi  and  joiiiB 
the  external  saphenous  ner>'e. 

Offset  of  the  internal  cutaneous  (fig.  205,  ").  The  inner  brandi  of 
the  internal  cutaneous  of  the  thigh  (p.  609),  extends  to  the  middle 
of  the  leg,  and  communicates  with  tlie  internal  saphenous  nerve. 

Dissection,  The  deep  fascia  will  be  seen  by  removing  the  fit 
The  superficial  vessels  and  nerves  may  be  either  cut  or  turned 
aside. 

The  special  or  deep  fascia  on  the  posterior  aspect  of  the  leg  covcis 
the  muscles,  and  sends  a  thick  process  between  the  deep  and  super- 
ficial layers.  Above,  it  is  continuous  with  the  investing  membrane 
of  the  thigh,  and  receives  ofbets  from  the  tendons  about  the  knee; 
and  below,  it  joins  the  two  annular  ligaments.  Externally  it  is 
continued  imintemiptedly  from  the  one  aspect  of  the  limb  to  the 
other,  but  internally  it  is  fixed  to  the  edge  of  the  tibia.  Veins  are 
transmitted  through  it  from  the  deep  to  the  supeificial  vessels. 

Dissection,  Tlie  fascia  is  to  be  divided  along  the  centre  of  the 
leg  as  far  as  the  heel,  and  is  to  be  taken  from  the  surface  of  the 
gastrocnemius  muscle.  By  fixing  with  a  stitch  the  inner  cut  head 
of  the  gastrocnemius,  the  fibres  of  the  muscle  will  be  more  easily 
cleaned. 

Superficial  Layer  of  Muscles.  In  the  calf  of  the  leg  there  are 
three  muscles,  gastrocnemius,  soleus,  and  plantaris,  which  extend  the 
ankle.  The  two  first  are  large,  giving  rise  to  the  prominence  on 
the  surface,  and  end  below  by  a  conmion  tendon  ;  but  the  last,  in- 
considerable in  size,  is  chiefly  tendinous. 

Tlic  GASTROCNEMIUS  (fig.  205,  ^%  the  most  superficial  muscle,  is 
tendinous  along  the  middle,  and  has  above  two  distinct  pieces  or 
heads,  which  connect  it  with  the  condyles  of  the  femur.  The  inner 
head  of  origin  is  attached  by  a  largo  tendon  to  an  impression  at  the 
posterior  aspect  of  the  inner  condyle,  behind  the  insertion  of  the 
adductor  magnus^and  by  fleshy  fibres  to  the  line  above  the  condyle. 
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The  outer  head  is  fixed  by  tendon  to  a  pit  on  the  outer  surface  of 
the  corresponding  condyle,  above  the  attachment  of  the  popliteus 
muscle,  and  to  the  upper  and  back  part  of  the  same  condyle.    The  ends  below 
fleshy  fibres  of  the  heads  are  united  along  the  middle  line  by  a  AchiiiiB! 
narrow  thin  aponeurosis,  and  terminate  inferiorly  ¥rith  the  soleus  in 
the  common  tendon  of  insertion. 

One  surface  is  covered  by  the  fascia.   The  other  is  in  contact  with  Parte 
the  soleus  and  plantaris,  and  with  the  popliteal  vessels  and  the  Sy^^ 
internal  popliteal  nerve.    The  heads,  by  which  the  muscle  arises, 
assist  to  form  the  lateral  boundaries  of  the  popliteal  space :  and  the 
fleshy  inner  head  descends  lower  than  the  outer.   In  the  outer  head 
a  piece  of  fibro-cartilage  or  a  sesamoid  bone  may  exist. 

Action,  When  the  foot  is  unsupported,  the  gastrocnemius  extends  Use  with 
the  ankle  ;  and  when  the  toes  rest  on  the  ground,  it  raises  the  os  J^'****^ 
calcis  and  the  weight  of  the  body,  as  in  standing  on  the  toes,  and  ^^  a,^ 
in  progression. 

Taking  its  fixed  point  at  the  os  calcis,  the  muscle  draws  down  Acting  from 
the  femur  so  as  to  bend  the  knee-joint.  below. 

Dissection,  To  see  the  soleus,  the  gastrocnemius  is  to  be  reflected  Detach 
by  cutting  across  the  remaining  head,  and  the  vessels  and  nerves  it  S^**^*"*" 
receives.    After  the  muscle  has  been  thrown  down,  the  soleus  and 
plantaris  must  be  cleaned.  * 

The  SOLEUS  (fig.  206,  ^)  is  a  large  flat  muscle,  which  is  attached  Soleus 
to  both  bones  of  the  leg.    It  arises  from  the  head,  and  the  upper  to^f^^Jea 
third  of  half  of  the  posterior  surface  of  the  shaft  of  the  fibula ;  o'  the  leg, 
from  the  oblique  line  across  the  tibia,  and  from  the  posterior  edge 
of  this  bone  in  the  middle  third  ;  and  between  tlie  bones  from  an  and  Joins 
aponeurotic  arch  over  the  large  bloodvessels.   Its  fibres  are  directed  b^Jotjf*^^" 
downwards  to  the  common  tendon. 

The  superficial  part  of  the  soleus  is  in  contact  with  the  gastro-  Parte  over 
cnemius ;  and  the  opposed  surfaces  of  the  two  are  aponeurotic. 
Beneath  the  soleus  lie  the  bones  of  the  leg,  the  deep  layer  of  and  under 
muscles,  and  the  vessels  and  nerves.  **• 

Tendo  Achillis  (fig.  206,  ').  The  common  tendon  of  the  gastro-  Tend© 
cnemius  and  soleus  is  one  of  the  strongest  in  the  body.   About  three  ^*^*^*^^  • 
inches  wide  above,  it  commences  at  Uie  middle  of  the  leg,  though  extent, 
it  receives  fleshy  fibres  on  the  under  surface  nearly  to  the  lower 
end :  below  it  is  narrowed,  and  is  inserted  into  the  lower  half  of  and  inaer- 
the  tuber  calcis  at  the  posterior  aspect.   A  bursa  inter>'^enes  between 
it  and  the  upper  part  of  the  tuberosity.    The  tendon  is  close  beneath 
the  fascia  ;  and  lying  along  its  outer  side,  but  superficial  to  it,  are 
the  external  saphenous  vein  and  nerve. 

Action.  In  its  action  on  the  foot  the  soleus,  like  the  gastro-  Use, 
cnemius,  extends  the  ankle  and  points  the  toes  when  the  foot  is  the  foot 
free  to  move,  and  raises  the  heel  if  the  toes  rest  on  the  ground.     ^'^^ 
By  the  sudden  and  powerful   contraction  of  the  fibres  of  both     n*--.^^ 
muscles,  the  common  tendon  is  sometimes  broken  across.  tendon. 

If  it  acts  from  the  os  calcis,  it  will  draw  back  the  bones  of  the  Acting  from 
leg  into  a  vertical  position  over  tiie  foot,  as  the  body  is  raised  to  """^' 
the  erect  posture  after  stooping. 
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Fiantariti.  The  PLANTABis  (fig.  206,  ^)  Is  remarkable  in  having  the  longest 
tendon  in  the  body,  which  takes  the  appearance  of  a  riband  when 
it  is  stretched  laterally.  About  three-quarters  of  an  inch  wide,  the 
muscle  arises  from  the  line  above  the  outer  condyle  of  the  femur, 
and  from  the  posterior  Ugament  of  the  knee-joint ;  and  the  tendon 
is  inserted  into  the  os  calcis  >vith  or  by  the  side  of  the  tendo  Adiillia, 
or  into  the  fascia  of  the  leg. 

The  belly  of  the  muscle,  about  three  inches  in  length,  is  concealed 
by  the  gastrocnemius,  but  the  tendon  appears  on  the  inner  aide  of 
the  tendo  Achillis  about  the  middle  of  the  leg.  This  little  muscle 
crosses  the  popliteal  vessels,  and  lies  on  the  soleus. 

Action.  It  assists  the  gastrocnemius  to  extend  the  ankle  if  the 
foot  is  not  fixed ;  and  to  bend  the  knee-joint  if  the  foot  is  im- 
moveable. 

Dissection  (fig.  207).  The  soleus  is  to  be  detached  from  the  bones 
of  the  leg,  and  the  muscles  and  nerves  entering  it  are  to  be  divided; 
but  in  raising  it,  the  student  should  take  care  not  to  injure  the  thiw 
deep  fascia  and  the  vessels  and  nerves  beneath.  The  supeificia] 
muscles  may  be  next  removed  by  cutting  through  their  tendons 
near  the  os  calcis ;  and  tlie  bursa  between  the  tendo  Achillis  and 
the  OS  calcis  should  be  opened. 

The  piece  of  fascia  between  the  muscles  of  the  superficial  and 
deep  layers  is  next  to  be  cleaned  ;  and  the  integuments  between 
the  inner  ankle  and  the  heel  are  to  be  token  away  to  lay  bare  the 
annular  ligament,  but  a  cutaneous  nerve  to  the  sole  of  the  foot, 
which  pierces  the  ligament,  is  to  be  preserved. 
Deep  part  of     Deep  part  of  the  fascia.  This  intermuscular  piece  of  the  fasda  of 
the  l^  ^  ^®  ^^S  is  fixed  to  the  tibia  and  fibula,  and  binds  down  the  deep 
layer  of  flexor  muscles.    Beneath  the  soleus  it  is  thin  and  indistinct ; 
but  lower  in  the  limb  it  is  much  stronger,  and  is  mariced  by  some 
transverse  fibres  near  the  malleoli,  which  give  it  the  appearance  and 
ofBce  of  an  annular  ligament  in  that  situation.    Inferiorly  it  joins 
the  internal  annular  ligament  between  the  heel  and  the  inner  ankle. 
Dissection.  The  deep  layer  of  muscles  (in  part),  the  posterior 
tibial  nerve,  and  the  trunk  and  of^ts  of  the  posterior  tibial  vessels, 
will  be  laid  bare  by  the  removal  of  the  fascia  and  the  areolar 
tissue.     A  muscle  between  the  bones  (tibialis  posticus)  is  partly 
concealed  by  an  aponeurosis  which  gives  origin  to  the  two  muscles 
(flexor  communis  and  flexor  pollids)  on  the  sides ;  and  it  wiU  not 
fully  appear  until  after  the  membrane  covering  it  has  been  divided 
longitudinally,  and  reflected  to  the  sides. 

To  prepare  the  peroneal  artery,  evert  and  partly  divide  the  flexor 

pollicis  in  which  it  is  contained ;  then  follow  branches  of  it  to  the 

fore  part  of  the  leg,  the  outer  side  of  the  foot,  and  to  join  the 

posterior  tibial  artery. 

Deep  Layer  of  Muscles  (fig.  207).    The  deep  muscles  at  the 

d^'uyiff.    hack  of  the  leg  are  four  in  number,  viz.,  popliteus,  flexor  longos 

pollicis,  flexor  longus  digitorum,  and  tibialis  posticus.    The  first  of 

these  is  close  to  the  knee-joint ;  it  crosses  the  bones,  and  is  covered 

PoaitkiD  and  by  a  special  aponeuxocia.    The  flexon  lie  on  the  bones,  the  one  of 


Clean  the 

deep 

moecles: 


diaaect 

peroneal 

*rteiy. 


Four  mna- 
r.lea  in  the 


DEEP  LATEE    OP   MUSCLES. 

tbe  great  toe  resting  on  the  fibula,  and  that  of  the  other  toes  on  the 

tjbia.     And  the  tibiahe  covers  the  interosseous  membrane.     With 

the  exception  of  the  popliteua,  all  enter  the  sole  of  the  foot,  and 

have  a  fleshy    part   parallel   to  the 

bonea   of  the   leg,  and    a   tendinous  Pig-  207.* 

part  beneath  the  tarsus. 

The  POPLITEUS  (fig.  207  *)  arises  by 
tendon,  within  the  capsule  of  the 
knee-joint,  from  the  fore  part  of  an 
oblong  depression  on  the  outer  emface 
o£  the  external  condyle  of  the  femur ; 
and  external  to  the  capsule  of  the 
joint,  some  fleshy  fibres  arise  from 
the  posterior  ligamenL  The  tendon 
gives  rise  to  fibrea,  which  are  interlal 
into  the  tibia  above  the  oblique  line 
on  tbe  posterior  surface. 

The  muscle  rests  on  the  tibia,  and 
ia  covered  by  a  fascia  derived  in 
great  part  from  the  tendon  of  the 
semimembranosus  muscle  ;  on  it  lie 
the  popliteal  vessels  and  nerve,  and  the 
gastrocnemius  and  plantaria.  Along 
the  upper  border  are  the  lower  art!- 
cnlar  veBsels  and  nerve  of  the  inner 
Bideof  the  knee  ;  and  the  lower  border 
corresponds  with  the  attachment  of 
the  soleus  on  the  tibia.  The  origin 
will  be  seen  with  the  dissection  of  the 
ligaments  of  the  knee-joint. 

Action.  The  leg  being  free,  the 
muscle  bends  the  knee-joint,  and  then 
rotates  inwards  the  tibia.  The  foot 
resting  on  the  ground,  it  will  support 
the  knee.  According  to  the  view  of 
mieile,  it  retracts  the  external  semi- 
lonar  fibro-cartilage. 

The  FLKxoB  Losors  PolLicia  (fig. 
207,  ')  arisea  below  the  soleus  from 
the  lower  half  or  two  thirds  of  the 

posterior  surface  of  the  fibula  ;  from  the  intermuscular  septum  be- 
tween it  and  the  peronei  muscles  ;  and  from  the  aponeurosis  over 

*  Deep  dtueeUoa  of  tbe  back  of  tbe  leg  (Illaatratians  of  Dissectioaa). 
JTuMfai .-  A.  PopbteuH.  B.  Outer,  aad  c,  inner  part  of  Kileiu,  cut.  p. 
ISInalu  poaticns.  B.  Plexor  digitoram.  v,  Flexot  pollicU.  o.  Feronens 
knna.  h.  Peroneua  brevii.  i.  Ttado  Achillia.  Arteria:  a.  Popliteal. 
h.  Inferior  iotenuJ,  and  c,  inferior  eitenul  articnlar.  d.  Anterior  tibiaL 
a.  Poeterioi  tibial,  and/,  ila  commnaicatiiig  branch  to  peroneal,  g.  Peroaeal 
ailery.  k.  ContinoaUon  of  peroneal  to  enter  ude  of  the  foot.  Iferrt* :  1. 
InlenMl  popliteal.  2.  Hnacnlar  branch  ol  porterior  tibial.  3.  Posterior 
tiUaL     4.  Catansoni  plantar. 
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the  tibialis.  Inferiorly  the  tendon  of  the  muscle  enten  a  groove 
in  the  astragalus,  and  crosses  the  sole  of  the  foot  to  its  insertiQii 
into  the  great  toe. 

In  part  the  muscle  is  covered  by  the  soleos ;  but  in  p«rt  H  k 
superficial,  and  is  in  contact  with  the  fascia.  It  lies  on  tiie  fibula 
and  lower  end  of  the  tibia,  and  conceals  the  peroneal  vcoooli. 
Along  the  inner  side  are  the  posterior  tibial  nerve  and  vesaeb: 
and  contiguous  to  the  outer  margin,  but  separated  by  fasda,  are  the 
peronei  muscles. 

Action.  The  foot  being  unsupported,  the  flexor  bends  the  lait 
phalanx  of  the  great  toe,  and  extends  then  the  ankle. 

The  foot  resting  on  the  ground,  the  muscle  raises  the  heel ;  md 
it  moves  back  the  fibula  as  the  body  rises  from  stooping. 

The  FLEXOR  LONGUS  DioiTOBUM  (fig.  207,  ^)  (flexor  perfdnoa) 
arises  from  the  posterior  surface  of  the  tibia,  extending  from  the 
attachment  of  the  soleus  to  about  three  inches  from  the  lower 
extremity  ;  and  from  the  aponeiu*osis  covering  the  tibialis  postiouL 
Its  tendon  enters  a  partition  in  the  annular  ligament,  whidi  is 
superficial  to  the  sheath  of  the  tibialis ;  and  it  divides  in  the  mAt 
of  the  foot  into  tendons  for  the  four  outer  toes. 

The  muscle  is  narrow  and  pointed  above,  and  is  placed  beneitt 
the  soleus ;  but  in  the  lower  half  it  is  in  contact  with  the  fsscit, 
and  the  posterior  tibial  vessels  and  nerve  lie  on  it.  The  deep 
surface  rests  on  the  tibia  and  the  tibialis  posticus. 

Action.  The  muscle  bends  the  farthest  phalangeal  joints  of  the 
four  smaller  toes,  and  then  extends  the  ankle. 

If  the  toes  are  in  contact  with  the  ground,  the  flexor  helps  to 
raise  the  heel  in  walking ;  and  to  move  back  the  tibia  in  the  act 
of  rising  from  stooping. 

The  TIBIALIS  POSTICUS  (fig.  207,  ^)  occupies  the  interval  between 
the  bones  of  the  leg,  but  it  crosses  over  the  tibia  inferiorly  to  resdi 
the  inner  side  of  the  foot.  The  muscle  arises  from  an  aponenrosii 
superficial  to  it,  and  from  the  interosseous  membrane,  except  about 
one  inch  below  ;  from  an  impression  along  the  outer  border  of  the 
tibia,  which  reaches  from  the  head  of  the  bone  to  rather  beyond  the 
attachment  of  the  flexor  longus  digitorum  ;  and  from  the  adjacent 
inner  surface  of  the  shaft  of  the  fibula  as  far  down  as  the  lowest 
fifth.  In  the  lower  part  of  the  leg  the  muscle  is  directed  beneath 
the  flexor  digitorum ;  and  its  tendon,  entering  the  inner  space  in 
the  annular  ligament,  reaches  the  inner  side  of  the  foot  to  be  in> 
serted  into  the  scaphoid  and  other  bones  (p.  687). 

The  tibialis  is  concealed  by  the  aponeurosis  before  mentioned, 
and  is  overlapped  by  the  neighbouring  muscles ;  but  in  the  lower 
part  of  the  leg  it  is  placed  between  the  tibia  and  the  loAg  flexor 
of  the  toes.  On  the  muscle  are  the  posterior  tibial  vessels  and 
nerve.  The  upper  part  presents  two  pointed  processes  of  attach- 
ment— that  to  the  tibia  being  the  highest-— between  which  the 
anterior  tibial  vessels  are  directed  forwards. 

Action.  Its  action  on  the  moveable  foot  is  to  shorten  the  inner 
border  by  drawing  down  the  scaphoid  bone,  and  to  extend  the  ankle 
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joint.    The  toes  resting  on  the  ground,  it  will  aid  the  muscles  of  a°d  taed : 
the  calf  in  raising  the  heel  in  the  progression  of  the  body. 

In  standing,  the  muscle  can  raise  the  inner  border  of  the  foot  In  standing, 
with  the  tibialis  anticus,  so  as  to  throw  the  weight  of  the  body  on 
the  outer  edge. 

As  the  body  rises  from  stooping,  the  tibialis  draws  back  the  bones  *°  ^^^s  "P* 
of  the  leg,  with  the  soleus. 

The  aponeurosis  covering  the  tibialis  is  attached  laterally  to  the  The  muscle 
bones,  but  has  a  defined  border  inferiorly  over  the  muscle.    By  one  an^aponei^ 
surface  it  gives  origin  to  the  flexors  of  the  toes,  and  by  the  other  to  rosis. 
the  tibialis. 

The  POSTERIOR  TIBIAL  ARTERY  (fig.  207,  e)  is  ouo  of  the  branches  E^iii^**^ 
resulting  from  the  bifurcation  of  the  popliteal  trunk.    The  vessel  artery, 
extends  from  the  lower  border  of  the  popliteus  muscle  to  the  lower  extent, 
part  of  the  internal  annular  ligament,  where  it  ends  in  two  plantar 
branches  for  the  sole  of  the  foot. 

At  its  origin  the  artery  lies  midway  between  the  tibia  and  fibula,  course, 
but  as  it  approaches  the  lower  part  of  the  leg  it  gradually  inclines 
inwards  ;    and  at   its   termination   it  is   placed   below  the  tibia, 
internal  to  the  centre  of  the  hollow  between  the  heel  and  the  inner 
ankle. 

As  far  as  the  im'ddle  (in  length)  of  the  leg  the  vessel  is  concealed  Parts  cover- 
by  two  muscles  of  the  calf,  viz.,  gastrocnemius  and  soleus  ;  but  ^r  and 
below  that  spot,  as  it  lies  between  the  tendo  Achillis  and  the  inner  lower  half: 
edge  of  the  tibia,  it  is  covered  only  by  the  teguments  and  the  deep 
fascia.    At  its  tennination  it  is  placed  beneath  the  annular  ligament. 
For  its  upper  half  the  tnmk  lies  over  the  tibialis  posticus,  but  parts  be- 
afterwards  on  the  flexor  digitorum,  and  on  the  lower  end  of  the  °**    * 
tibia  and  the  ankle-joint.    On  the  outer  side  is  the  flexor  pollicis. 

Between  the  heel  and  the  ankle,  the  artery  is  placed  between  the  Beneath 
tendons  of  the  common  flexor  of  the  digits  and  special  flexor  of  the  Jj^^St. 
great  toe. 

VensB  comites  closely  surround  the  vessel.     The  posterior  tibial  Veins, 
nerve  is  at  first  internal  to  the  artery ;  but  at  the  distance  of  one  Nerve, 
inch  and  a  half  it  crosses  to  the  outer  side,  and  retains  that  position 
throughout. 

This  artery  supplies  branches  to  the  muscles  and  the  tibia,  and  a  Branches, 
large  peroneal  tnmk  to  the  outer  side  of  the  leg. 

a.  Muscular  branches  enter  the  deep  layer  of  muscles,  and  the  Muscular, 
soleus  ;  and  an  offset  from  the  branch  to  the  soleus  pierces  the  attach- 
ment of  that  muscle  to  the  tibia,  and  ascends  to  the  knee-joint. 

b.  A  nutritious  artery  of  the  shaft  of  the  tibia  is  uncertain  in  its  Nutritious 
place  of  origin :  penetrating  the  tibialis,  it  enters  the  canal  on  the 
posterior  surface  of  the  bone,  and  ri^ifies  in  the  interior. 

c.  A  communicating  branch  (/)  arises  opposite  the  lower  end  of  Communi- 
the  tibia,  and  passes  outwards  beneath  the  flexor  pollicis,  to  unite  ^  °^ 
in  an  arch  with  a  corresponding  ofEset  of  the  peroneal  artery. 

d.  Articular  branches  arise  from  the  artery  opposite  the  ankle-  Articular 
joint,  and  enter  the  articulation. 

e.  Cutaneous  offsets  appear  tlux)ugh  the  fascia  in  the  lower  half  Cutaneous. 
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of  the  leg ;  tlie  largest  of  these  pierces  the  annular  1||ament,  and 
accompanies  the  cutaneous  pJ||^tar  nerve  to  the  sole  of  the  foot. 

Peculiarities.  If  the  posterior  tUdal  artery  is  smaller  than  aanal,  or  aliatnt^ 
its  deficiencies  in  the  foot  will  be  supplied  by  a  lazge  commnnicating  faraack 
from  the  peroneal  artery,  which  is  directed  inwards  at  the  lower  end  of  the 
tibia,  and  either  joins  the  small  tihial  Teasel,  or  runs  alone  to  the  sole  ef 

the  foot 

The  PERONEAL  ARTERY  (fig.  207,  ff)  IB  often  as  large  as  the  pos- 
terior tibial,  and  arises  from  that  vessel  about  one  inch  and  a  half 
from  the  beginning.  It  takes  the  fibula  as  its  guide,  and  lying  clcae 
to  that  bone  in  the  fibres*  of  the  flexor  pollicis,  reaches  the  lower 
part  of  the  interosseous  membrane.  At  this  spot  it  sends  forwaida 
a  branch  to  the  front  of  the  leg  (anterior  peroneal)  ;  and  it  is 
directed  onwards  over  the  articulation  between  the  tibia  and  fibula 
(A)  to  the  outer  side  of  the  heel,  where  it  terminates  in  branches, 
which  anastomose  with  offsets  of  the  posterior  tibial,  and  with  the 
tarsal  and  external  plantar  arteries. 

Two  companion  veins  surround  the  artery  ;  and  the  nerve  to  the 
flexor  pollicis  lies  on  it  generally. 

Branches,  Besides  the  anterior  peroneal,  it  furnishes  moscnlar, 
nutritious,  and  communicating  ofbets. 

a.  Muscular  branches  are  distributed  to  the  soleus,  tibialis  postkusi 
and  flexor  pollicis ;  and  some  turn  round  the  flbula  to  the  peronei 
muscles,  lying  in  grooves  in  the  bone. 

h.  The  nutritious  artery  is  smaller  than  that  to  tlie  tibia,  and  is 
transmitted  through  the  tibialis  posticus  to  tlie  aperture  about  the 
middle  of  the  fibula. 

c.  The  anterior  peroneal  branch  passes  forwards  through  an  open- 
ing in  the  lower  part  of  the  interosseous  membrane,  and  is  continued 
to  the  dorsum  and  outer  part  of  the  foot :  on  the  front  of  the  leg 
and  foot  it  anastomoses  with  the  external  malleolar  and  tarsal 
branches  of  the  anterior  tibial  artery. 

d,  A  communicating  offset  near  the  ankle  joins  in  an  arch  with  a 
similar  branch  of  the  posterior  tibial.  Sometimes  there  is  a  second 
arch  between  the  same  vessels. 

Peculiarities,  The  anterior  branch  of  the  peroneal  may  take  the  place  of 
the  anterior  tibial  artery  on  the  dorsum  of  the  foot. 

A  compensating  principle  may  be  observed  amongst  the  arteries  of  the  foot 
as  in  those  of  the  hand,  by  which  the  deficiency  in  one  is  supplied  by  an 
larged  offset  of  another. 


Posterior  The  POSTERIOR  TIBIAL  VEINS  begin  on  the  inner  side  of  the  foot 

tibial  veins,  ^y  ^^  union  of  the  plantar :  they  ascend,  one  on  each  side  of  the 

arter}',  and  unite  with  the  anterior  tibial  at  the  lower  border  of 

the  popliteus  to  form  the  large  popliteal  vein.     Tliey  receive  the 

peroneal  veins,  and  branches  corresponding  with  the  offisets  of  the 

artery  :  branches  connect  them  with  the  saphenous  veins. 

Jjojterior  The   POSTERIOR  TIBIAL  NERVE  (fig.  207,  ^)  a  continuation  of  the 

^^^*  internal  popliteal,  reaches,  like  the  artery,  from  the  lower  border  of 

ihQ  popliteus  muscle  to  the  interA'al  between  the  os  calcis  and  the 
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inner  malleoltts.    Whilst  beneath  the  annular  ligament,  or  some-  extent 
what  liigher  than  it,  the  nerve  divides  iato  the  internal  and  external 
plantar  branches  of  the  foot. 

Its  connections  with  surrounding  parts  are  the  same  as  those  of  a»d  conncc- 
the  artery  ;  but  its  position  to  the  vessel  changes,  for  it  lies  on  the    ""**' 
iimcr  side  above  the  origin  of  the  peroneal  offset,  but  thence  to  the 
tcimination,  on  the  outer  side.     Its   branches  are  muscular  and  Bnuicheti. 
•cutaneous. 

Muscular  branches  enter  the  deep  flexors,  and  arise  either  sepa-  Muscular  to 
rately  along  the  trunk,  or  together  from  the  upper  part  of  the  flexcfi?!^ 
nerve.    There  is  an  ofiteet  for  each  of  the  muscles  except  the  popli- 
teus  ;  but  the  branch  for  the  tibialis  is  the  largest,  and  that  for  the 
ilexor  pollicis  lies  on  the  peroneal  artery. 

A  cutaneous  nerve  of  the  sole  of  the  foot  (fig.  207,  *)  begins  above  Cutaneous 
the  OS  calcis,  and  piercing  the  internal  annular  ligament  as  two  or  **     ^  oo  . 
more  pieces,  ends  in  the  integuments  of  the  inner  and  under  parts 
-of  the  heel ;  this  nerve  will  be  followed  to  its  termination  in  the 
ilissection  of  the  foot  (fig.  208). 

Tlie  internal  annular  ligament  stretches  between  the  heel  and  the  internal 
inner  ankle,  and  serves  to  confine  the  tendons  of  the  deep  layer  of  n^ment : 
muscles  of  the  foot  and  toes.    Attached  by  a  pointed  piece  to  the 
internal  malleolus,  the  fibres  diverge,  and  are  inserted  into  the  os 
•calcis.    One  border  (upper)  is  continuous  with  the  fascia  of  the  attacii- 
leg;  and  the  opposite  gives  attachment  to  the  abductor  pollicis 
muscle  of  the  foot. 

Beneath  it  are  sheaths  for  the  tendons.    The  innermost  incloses  Sheaths : 
the  tibialis  posticus,  lodged  in  a  groove  in  the  malleolus.     Imme- 
•diately  behind  this  is  another  space  for  the  flexor  digitomm.    And  ^^^^^  P<>" 
about  three  quarters  of  an  inch  nearer  the  os  calcis  is  the  interval 
in  which  the  flexor  pollicis  lies,  resting  in  a  groove  in  the  astra- 
:galu6.    Each  sheath  is  lined  by  a  synovial  membrane. 

Between  the  tendons  of  the  two  flexors  of  the  digits  are  placed 
the  tibial  vessels  and  nerve. 


Section  V. 

SOLE   OP   THE   FOOT. 

Position,   The  foot  is  to  be  placed  over  a  block  of  moderate  Position  off 
thickness  with  the  sole  towards  tiie  dissector  ;  and  the  part  is  to  be  **^*  **^" 
made  tense  by  fixing  the  heel  with  hooks,  and  by  separating,  and 
fastening  apart  the  toes. 

Dissection,  The  skin  is  to  be  raised  as  two  flaps,  inner  and  outer.  Raise  the 
by  means  of  one  incision  along  the  centre  of  the  sole  from  the  heel  * 
to  the  front ;  and  by  another  across  the  foot  at  the  root  of  the  toes. 
Afterwards  the  skin  is  to  be  removed  from  each  toe,  and  the  digital 
vessels  and  ner\-e8  on  the  sides  are  to  be  dissected  out  at  the  same 
time. 
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In  the  fat  near  the  heel  the  student  should  follow  the  cutaneous 
nerve  of  the  sole  (p.  676)  ;  and  he  may  trace  out,  at  a  little  dis- 
tihice  fioui  each  horder  of  the  foot,  some  small  branches  of  the 
plantar  nerves  and  arteries. 

The  subcutaneous  fat  is  very  abmidant,  and  forms  a  thick  cushiou 
over  the  parts  that  press  most  on  the  ground  in  standing,  viz.,  over 
the  08  calcis,  and  the  metatarso-phalangeal  articulations. 

Dissection.  Tlie  fat  should  be  now  removed,  and  the  plantar 
fascia  laid  bare.  Beginning  the  dissection  near  the  heel,  foUow 
f onvards  the  fascia  towards  the  toes,  to  each  of  which  a  process  is 
to  be  traced.  In  the  intervals  between  those  processes  the  digital 
nerves  and  arteries  will  be  detected  amongst  much  fatly  and  fibrous 
tissues ;  but  the  vessels  and  nerves  to  the  inner  side  of  the  great 
toe  and  outer  side  of  the  little  toe,  pierce  the  fascia  farther  back 
than  the  rest. 

Tlie  student  is  next  to  define  a  transverse  fibrous  baad  betweeur 
the  toes,  over  the  digital  vessels  and  nerves ;  and  whca  thaa  ba!» 
been  displayed,  he  may  remove  the  superficial  fascia  from  the  toen^ 
to  see  the  sheaths  of  the  tendons. 

Plantar  fascia.  The  special  fascia  of  the  sole  of  the  foot  is  of 
a  pearly  white  colour  and  great  strength,  and  sends  septa  between 
tlie  muscles.  Its  thickness  varies  in  difEerent  parts  of  the  foot ; 
and  from  this  circumstance,  and  the  existence  of  longitudinal  de- 
pressions over  the  tw'o  chief  intermuscular  septa,  the  fascia  '» 
divided  into  a  central  and  two  lateral  parts. 

The  central  part,  which  is  much  the  thickest,  is  pointed  at  it? 
attachment  to  the  os  calcis,  but  widens  and  becomes  thinner  as  it 
extends  forwards.  A  shght  depression,  corresponding  with  an 
mtermuscular  septum,  marks  its  limit  on  each  side  :  and  opposite 
the  heads  of  the  metatarsal  bones  it  divides  into  five  proce98e8^ 
which  send  fibres  to  the  teguments  near  the  web  of  the  foot,  and 
are  continued  onwards  to  the  toes,  one  to  each.  Where  the  pieces 
separate  from  each  other,  the  digital  vessels  and  nerves  and  the 
lunibricales  muscles  become  superficial ;  and  transverse  fibres  arch 
over  them. 

If  one  of  the  digital  processes  be  divided  longitudinally,  and  its 
parts  reflected  to  the  sides,  it  will  be  seen  to  join  the  sheath  of  the 
flexor  tendons,  and  to  be  fixed  laterally  into  the  margins  of  the 
metatarsal  bone,  und  into  the  transverse  metatarsal  ligament. 

Tlie  lateral  pieces  of  the  fascia  are  thinner  than  the  central  one. 
On  the  inner  margin  of  the  foot  tlie  fascia  has  but  little  strength, 
and  is  continued  to  tlie  dorsum ;  but  on  the  outer  side  it  is  in- 
creased in  thickness,  and  presents  a  strong  band  between  the  o* 
calcis  and  the  projection  of  the  fifth  metatarsal  bone. 

Dissection.  To  examine  the  septa,  a  longitudinal  incision  may  be 
made  along  the  middle  of  the  foot  through  the  central  piece  of  tlie 
fascia,  and  a  transverse  one  near  the  calcaneum.  On  detachini: 
the  fascia  from  the  subjacent  flexor  brevis  digitorum,  by  canyinfT 
the  scalpel  from  before  backwards,  tlie  septal  processes  will  appear 
on  the  sides  of  that  muscle. 


FIHST  LATER   OP  MD8CLE8.  677 

Tlie  inUnaiacular  tepta  pass  down  on  the  eides  of  the  flexor  Twn  I ntw- 
brevis  digitonira,  and  a  piece  of  faacia  reachee  across  tlie  foot  from  JJllu!''" 
tile  one  septum  to  t!ie  other,  beneath  that  flexor,  bo  as  to  isolate  it. 

The  inner  septum  lies  between  the  short  flexor  and  the  abdnctor  i^n 
pollicLB^  and  the  internal  plantar  nerve  and  vessels,  and  the  tendon 
of  the  flexor  pollicis  longua,  pass  tbrongh  it. 

Tlie  otit^  partition  between  the  short  flexor  and  the  abductor  ™4ooi«r. 
minimi  digiti,  is  pierced  by  the  digital  nerve  and  vessels  for  the 
outer  side  of  the  little  toe. 

The  tuperficial  traneteree  ligament  erosses  the  toots  of  the  toes,  T*u«vfr« 
and  is  contained  in  the  skin  forming  the  rudimentary  web  of  the  "t^l^'  °' 
foot.     It  is  attached  at  the  ends  to  the  sheath  of  the  flexor  tendons 
of  the  great  and  little  toes,  and  is  connected  with  the  sheath  of  the 
othere  Hs  it  passes  over.    Beneath  it  the  digital  nerves  and  vessels 

Tlie  shentlis  of  the  jfeior  tendoju  (fig.  209, ")  are  mmilar  to  those  BheBU-or 
of  the  fingers,  though  not  bo  distinct,  and  serve  to  confine  the  dm" 
tendons  against  the  grooved  bones.  The  sheath  is  weak  opposite 
tlie  articulations  between  the  phalanges,  but  is  strong  opposite  the 
centre  of  both  the  metatarsal  and  the  next  phalanx.  Each  is  lubri- 
cated by  a  synovial  membrane,  and  contwns  the  tendons  of  the 
long  and  short  flexor  muscles. 

Diueclion  (fig.  208).   In   the   sole  of  the   foot  the   muscles  are  Dloect  flrst 
numerous,  and  have  been  arranged  in  four  layers.     To  prepare  the  muodis. 
first  layer  all  tlie  fascia  must  be  taken  away ;  but  tLis  dissection 
most  be  made  with  some  care,  lest  the  digital  nerves  and  vessels, 
which  become  superficial  to  the  central  muscle  towards  the  toes, 
should  be  injwed. 

The  tendons  of  the  short  flexor  muacle  are  to  be  followed  to  the 
toes,  and  one  or  more  of  the  sheaths  in  which  they  are  conttuned 
should  be  opened. 

FiBsr  UYER  Of  Muscles.    In  this  layer  are  three  muscles,  vim^  iiuKksin 
theflexorbrevisdigitorum,  the  abductor  pollicis,  and  abductor  minimi  {Jj^f"* 
digiti.     The  short  flexor  of  the  toea  lies  in  the  centre  of  the  foot ; 
and  each  of  the  others  is  in  a  line  with  the  toe  on  which  it  acts. 

The  ABDncTOB  polucib  (fig.  208,  *),  the  moat  internal  muscle  rf  AMnctor 
the  superficial  layer,  takes  origin  &om  the  inner  part  of  the  larger  '"^ ' ' 
tubercle  on  the  under  surface  of  tlie  os  calds ;  from  the  plantar 
-fasda  ;  and  from  the  lower  border  of  the  int«mal  annular  ligament, 
and  the  inner  side  of  the  foot  as  far  aa  the  acaphoid  bone.    In 
front  the  muscle  ends  in  a  tendon,  which  is  joined  by  fibres  of  the 
ebort  flexor,  and  is  iiuerted  into  the  inner  nde  of  the  base  of  the  UustUod  ; 
metatarsal  phalanx  of  the  great  toe. 

The  cutaneous  surface  of  the  muscle  is  in  contact  with  the  Gam 
plantar  fascia ;  and  the  otlier  touches  the  tendons  of  the  tibial 
muBcles,  the  plantar  vessels  and  nerves,  and  the  tendons  of  the 
long  flexors  of  the  toes  with  the  accessorius  muscle. 

Action.  This  abductor  acts  chiefly  as  a  flexor  of  the  metatarao-  ^x, 
phalangeal  joint  of  the  great  toe,  but  it  will  abduct  slightly  that  J^ 
toe  from  tho  others.  tor. 
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Flexor  The  FLEXOR  BBEVis  DioiTORUM  (fig.  208,  ®)  (flexor  perforatu8> 

toram  *^'   <*''"**  posteriorly  by  a  pointed  process  from  tiie  inner  part  of  the 

larger  tubercle  of  the  os  calcis,  and  from  the  plantar  fascia  and  the 

septa.    About  the  centre  of  the  foot  the  muscle  ends  in  four  small 

tendons,  which  are  directed  forwards  over  the  tendons  of  the  long 

flexor,  and  entering  the  sheaths  of  the  four  smaller  toes,  are  imtrted 

divides  into  into  the  middle  phalanges.    In  the  sheath  of  the  toe  the  tendon  of 

^t^^'"''  tills  muscle  lies  at  fiist,  (in  this  position  of  the  foot)  on  the  long 

flexor ;  opposite  the  centre  of  the  metatarsal  phalanx  it  is  slit  for 

the  passage  of  the  other,  and  is  attached  by  two  prooeases  to  the 

Insertion,     sides  of  the  middle  phalanx. 

Coiinec-  The  short  flexor  of  the  toes  is  contained  in  a  sheath  of  the 

tiot^''-  plantar  fascia,  and  occupies  the  middle  of  the  foot.    It  conceals 

the  tendon  of  the  long  flexor  of  the  toes,  the  accessory  mnsde,  and 
the  external  plantar  vessels  and  nerve. 
Use  on  tbe        Action,  It  bends  the  nearest  phalangeal  joint  of  the  four  smaller 
foiu^?^'^'^^    toes,  like  the  flexor  sublimis  in  the  upper  limb,  and  approximates 

the  toes  at  same  time. 
AiMiuotorof  The  ABDUCTOR  MINIMI  DiGiTi  (fig.  208,  ^)  has  a  wide  origm  behind 
^  litUe  from  the  outer  tubercle  of  the  os  calds,  from  the  fore  part  of  the 
inner  tubercle,  and  from  the  plantar  fascia  and  the  external  inter- 
Origiit  imd  muscular  septum.  It  ends  anteriorly  in  a  tendon  which  is  murted 
insertkMi.      ^^  ^j^^  outer  side  of  the  base  of  the  metatarsal  phalanx  ol  the 

little  toe. 
iHatKMicof  The  muscle  lies  along  the  outer  border  of  the  foot,  and  omceals 
Hie  flexor  accessorius,  and  the  tendon  of  the  peroneus  longoa.  On 
its  inner  side  are  the  external  plantar  vessels  and  nerve.  Sometimes 
a  part  of  the  muscle  is  fixed  into  the  projection  of  the  fifth  meta- 
tarsal bone. 
u^aK  Action,  Though  it  abducts  the  little  toe  from  the  others,  as  the 

ndfi  \o      ^^^^  signifies,  its  chief  use  is  to  bend  the  metatarso-phalangeal 

joint. 
Dissect  tbe       DitifeciioH,  To  bring  into  view  the  second  layer  of  muscles  and 
cufarYf^er,  ^^^  plantar  vessels  and  nerves,  the  muscles  already  examined  must 
and  i)c  reflected.    Cut  through  the  flexor  brevis  at  the  os  calcis,  and  as 

it  is  raised,  notice  a  branch  of  nerve  and  artery  to  it.  Dividing  the 
abductor  minimi  digiti  near  its  origin,  and  turning  it  to  the  outer 
side  of  the  foot,  seek  its  nerve  and  vessel  close  to  the  calcanemn. 
The  abductor  pollicis  can  be  drawn  aside  if  it  is  necessazy,  but  it 
may  remain  uncut  till  afterwards, 
-fiiantar  Next  the  internal  plantar  vessels  and  nerve  are  to  be  followed 

nerves!  '  forwards  to  their  termination,  and  backwards  to  their  origin  ;  and 
the  <?xtemal  plantar  vessels  and  nerve,  the  tendons  of  the  long 
flexors  of  the  toes,  the  accessory  muscle,  and  the  small  lumbricales, 
should  be  freed  from  fat. 
^o^piantar  The  PLANTAR  ARTERIES  (fig.  208)  are  the  terminal  branches  of 
the  posterior  tibial  ironk,  and  supply  digital  ofihets  to  the  toes. 
outer '^"'^  Tliej'  are  two  in  niunl)er,  and  arc  named  external  and  internal 
from  tlieir  relative  position  in  the  sole  of  the  foot.  Of  the  tn'O  the 
external  is  the  larger,  tvwd  forms  the  plantar  arch  of  arteries. 
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The  Inleraal  artery  (6)  is  inconsiderable  in  size,  and  accompaniea  ini*rtuii 
the  internal  plantar  nerve,  under  cover  of  the  abductor  polUcis,  as  *        ■ 
far  as  the  middle  of  the  foot,  where  it  ends  in  fouraupeificial  digital  ^ireTidLnB 
branches.    (llluBtrations  of  Dissectionfi,  p.  437.) 


Pij.  203.* 


Fig.  SOfl.t 


Branchee.  The  artciy  fumiahca  muscular  branches,  like  the  nerve,  Bnncbei 
to  the  abductor  pollicis  and  flexor  digitomm  perforotus,  and  to  the  *"  ""*'"  ■ 
flexor  brevia  pollicis  and  the  two  internal  lumbricalcf.    Its  super-  andmner- 

*  First  view  of  the  sole  of  the  foot  (IllDEtnitions  of  Diasectians).  Mmetet  : 
L.  Abductor  pnllicis.  b.  Fleiar  brevia  di^tamm.  c.  Abdactor  minimi 
tUgiti.  D.  LiffuneDt  of  th«  toes.  Arltriti:  a,  BiteniKl  plantar,  b,  Inteni&l 
plants.  Nerva :  1.  Internal  plantar,  with  its  foor  branches  ;  2,  3,  4  and 
fi,  for  thrae  toea  and  a  half.  6.  External  plaator  nerve,  with  two  digital 
braneha  ;  7  and  8,  for  one  toe  and  a  half. 

+  Seomd  viewof  thesoleof  tbe  faot(IlliutratioDBaf  DiaaedioDi).  Mtuda: 
A.  HoBCulna  accenorioB,  B.  Tendon  of  flexor  digitomm  longus.  o.  Tendon 
of  fleiar  longuH  poliicis.  D,  marlcs  the  four  Inmbricalee  muscles,  bat  the 
lettera  are  pat  on  the  tendoDs  of  the  Bexor  digitanun,  perfoiana.  F.  Tendoa 
of  flexor  perforatns.  r.  Tendon  of  flexor  prntforana.  n,  Sbeath  of  Beior 
tendons,  u.  Tendon  uf  ):eroneQB  longus.  Arteria ;  a.  Internal  plantar,  b. 
External  plantar,  r.  Uranoh  to  abductor  minimi  digiti.  d.  Branch  to  outer 
side  of  little  toe.  A>rrc(.  1.  Inlenial,  and  2,  Bttemal  pLtntar.  4.  Braiicb 
to  fleior  brsTui  poUicio. 
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licial  digital  branches  accompany  the  digital  nervet  of  the  interoal 
plantar,  and  are  tliua  disposed  of : — 

The  first  is  distributed  to  the  inner  side  of  the  foot  and  great 
toe  ;  the  secotid  lies  over  the  first  interosseous  space ;  the  third 
corresponds  with  the  second  space  ;  and  the  fourth  is  placed  over 
the  tliird  space.  At  the  root  of  the  toes  tlie  last  three  join  the 
deeper  digital  arteries  in  those  spaces. 

The  external  artery  (a)  takes  an  arched  course  in  the  foot,  with 
the  concavity  of  the  arch  turned  inwards.  The  vessel  is  first 
directed  outwards  across  the  sole,  and  then  obliquely  inwards 
towards  the  root  of  the  great  toe,  so  that  it  crosses  the  foot  twice. 
In  the  first  half  of  its  extent,  viz.  from  the  inner  side  of  the  cal- 
caneum  to  the  base  of  tlie  metatarsal  bone  of  the  little  toe,  the 
artery  is  comparatively  superficial  ;  in  the  other  half,  between  the 
little  and  the  great  toe,  it  lies  deeply  in  tlie  foot,  and  forms  the 
plantar  arch. 

Only  the  first  part  of  tlie  artery  is  now  laid  bare  ;  tlie  remaining 
part,  supplying  the  digital  branches,  will  be  noticed  after  the 
examination  of  the  third  layer  of  muscles  (p.  685). 

As  far  as  the  metatarsal  bone  of  the  little  toe,  the  vessel  is 
concealed  by  the  abductor  pollicis  and  the  flexor  brevis  digitorum  ; 
but  for  a  short  distance  near  its  termination  it  lies  in  the  interval 
between  the  last  muscle  and  the  abductor  minimi  digiti.  In  this 
extent  it  is  placed  on  the  os  calcis,  and  tlic  flexor  accessoriiiB :  and 
it  is  accompanied  by  venas  comites,  and  the  external  plantar  nerve. 

It  supplies  ofi^ts  to  the  muscles  between  which  it  lies,  and 
others  to  the  outer  side  of  the  foot  for  anastomosis  with  the 
peroneal  artery. 

The  TLANTAB  NERVES  (fig.  208)  are  derived  from  the  bifurcation 
of  tlie  posterior  tibial  trunk  beliind  the  inner  ankle.  They  are  two 
in  number,  like  tlie  arteries,  and  have  the  same  anatomy  as  those 
vessels,  for  each  accompanies  a  plantar  artery ;  but  the  larger  nen^e 
lies  wnth  the  smaller  bloodvessel. 

The  internal  2>lantar  nerve  (*)  courses  between  the  short  flexor 
of  the  toes  and  the  abductor  pollicis,  and  giving  but  few  muscular 
offeets,  divides  into  four  digital  branches  (^, ',  *,  *)  for  the  supply 
of  both  sides  of  the  inner  three  toes,  and  half  the  fourth ;  it  re- 
sembles thus  the  median  nerve  of  the  hand  in  the  distribution  of 
its  branches. 

Muscular  offsets  are  given  by  it  to  the  short  flexor  of  tlie  toes 
(perforatus)  and  the  abductor  pollicis ;  and  a  few  superficial  twigs 
perforate  the  fascia. 

The  four  digital  nerves  have  a  numerical  designation,  and  the 
first  is  neaiest  the  inner  border  of  the  foot.  Tlie  branch  O  to  the 
inner  side  of  the  great  toe  is  undivided,  but  the  otliers  are  bifurcated 
at  the  cleft  between  the  toes. 

Muscular  branches  are  furnished  by  these  nerves  beforo  they 
reach  the  toes ;  thus,  the  first  (most  internal)  supplies  the  flexor 
brevis  pollicis  ;  the  second  gives  a  branch  to  the  inner  lombrical 
muscle,  and  the  thkd,  lo  t\i^  next  lumbricalis. 
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Digital  nerves  on  the  toes.  Each  of  the  outer  tliree  nerves,  being  give  en- 
divided  at  the  spot  mentioned,  supplies  the  contiguous  sides  of  two  iSS*2ri3cu- 
toes,  whilst  the  first  belongs  alone  to  the  inner  side  of  the  great  ^  otbeu. 
toe  ;  all  give  offsets  to  the  teguments,  and  the  cutis  beneath  the 
nail,  and  articular  filaments  are  distributed  to  the  joints  as  in  the 
fingers. 

Tlie  external  plantar   nerve   (•)    is   spent   chiefly  in  the  deep  External 
muscles  of  the  sole  of  the  foot,  but  it  furnishes  digital  nerves  to  one  toe  and 
both  sides  of  the  little  toe,  and  the  outer  side  of  the  next.     It  cor-  **>*l'; 
responds  in  its  distribution  with  the  ulnar  nerve  in  the  hand. 

It  has  the  same  cotu'se  as  the  external  plantar  artery,  and  divides  ^^^  super- 
at  the  outer  margin  of  the  flexor  brevis  digitorum  into  a  superficial  deep  ports, 
and  a  deep  portion  : — ^the  former  gives  origin  to  two  digital  nerves ; 
but  the  latter  accompanies  the  arch  of  the  plantar  artery  into  the 
foot,  and  will  be  dissected  afterwards. 

Whilst  the  external  plantar  nerve  is  concealed  by  the  short  flexor  Branches, 
of  the  toes,  it  gives  muscular  branches  to  the  abductor  minimi  digiti 
and  the  flexor  accessorius. 

The  digital  hranclies  of  the  external  plantar  nerve  (',  *)  are  T^o  digital 
two.      One   (J)  is  undivided  ;  it  is  distributed  to  the  outer  side  *^  * 

of  the  little  toe,  and  gives  offsets  to  the  flexor  brevis  mim'tni 
•digiti,  and  oftentimes  to  the  interosseous  muscles  of  the  fourth 
space.  Tlie  other  (®)  bifurcates  at  the  cleft  between  the  outer  two  one  divided, 
toes,  and  supplies  their  collateral  surfaces :  this  nerve  communi- 
*cates  in  the  foot  with  the  last  digital  branch  of  the  internal  plantar 
nerve. 

On  tlie  sides  of  the  toes  the  digital  nerves  have  the  same  dis-  distribution 
tribution  as  those  from  the  other  plantar  trunk,  and  end  like  them  ^^^  others, 
in  a  tuft  of  fine  branches  at  the  extremity  of  the  digit. 

Dissection  (fig.  209).  To  complete  the  preparation  of  the  second  Lay  bore 
layer  of  muscles,  the  origin  of  the  abductor  poUicis  should  be  u^!^of 
detached  from  the  os  calcia,  and  the  muscle  should  be  turned  in-  muscles, 
wards.     The  internal  plantar  nerve  and  artery,  and  the  superficial 
portion  of  the  external  plantar  nerve,  are  to  be  cut  across  and 
thrown  forwards  ;  but  the  external  plantar  artery  and  the  nerve 
with  it  are  not  to  be  injured.    All  the  fat,  and  the  loose  tissue  and 
fascia,  are  then  to  be  taken  away  near  the  toes. 

Second  layer  of  muscles  (fig.  209).    In  this  layer   are  the  Second 
tendons  of  the  two  flexor  muscles  at  the  back  of  the  leg,  viz.  flexor    ^^* 
longus  digitorum  and  flexor  longus  poUicis,  which  cross  one  another. 
Connected  with  the  former,  soon  after  it  enters  the  foot,  is  an 
accessory  muscle  ;  and  at  its  division  into  pieces  four  fleshy  slips 
(lumbricales)  are  added  to  it. 

The  tendon  of  the  flexor  longus  digitorum  (fig.  209,  ^),  whilst  1^^^ **'- 
entering  the  foot  beneath  the  annular  hgament,  lies  on  the  internal  the  toes 
lateral  hgament  of  the  ankle  joint.     In  tliA  foot  it  is  directed 
obliquely  towards  the  centre,  where  it  is  joined  by  the  tendon  of  divides  into 
the  flexor  longus  pollicis  and  the  accessory  muscle,  and  divides  into  °^  * 
tendons  for  the  foiu-  outer  toes. 

Each  tendon  enters  the  sheath  of  the  toe  with,  and  beneath  a  these  pieroe 
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tendon  from  the  flexor  brevis,  E.  About  tbe  ceqtre  of  the  meta- 
tarsal phalanx  the  tendon  of  the  long  flexor,  9,  is  transmitted 
through  the  other,  and  passes  onwards  to  be  tMerted  into  the  base 
of  the  ungual  phalanx.  Uniting  the  flexor  tendons  with  the  two 
nearest  phalanges  of  the  toes  are  ligamentous  bands  (lig.  brevia), 
one  to  each,  as  in  the  hand;  and  the  one  fixing  the  flexor  perforana 
is  anterior  (p.  295). 

Action.  It  flexes  the  last  phalangeal  joint,  and  combines  with 
the  short  flexor  in  bending  the  metacarpo-phalangeal  joint.  If  it 
acted  by  itself  it  would  tend  to  bring  the  toes  somewhat  inwards,, 
in  consequence  of  its  oblique  position  in  the  foot. 

The  lumbricales  (fig.  209,  ^)  are  four  small  muscles  between  the- 
tendons  of  the  flexor  longus  digitorum.  Each  arises  £rMn  twa 
tendons,  with  the  exception  of  the  most  internal,  and  Ham  is  con* 
nected  with  the  inner  side  of  the  tendon  to  the  second  toe.  Each 
is  inserted  by  a  slip  into  the  tibial  side  of  the  base  of  the  n^tatarsal 
phalanx  in  the  four  outer  toes,  and  sends  an  expansion  to  the 
aponeurotic  covering  on  the  dorsum  of  the  phalanx.  Tlie  muscles 
decrease  in  size  from  the  inner  to  the  outer  side  of  the  fooL 

Action,  These  small  muscles  will  assist  the  flexors  in  bending 
the  metatarso-phalangeal  joint  of  the  four  outer  toes ;  and  through 
their  union  with  the  long  extensor  tendon  they  will  aid  that  muscle 
in  straightening  the  two  phalangeal  joints. 

The  accessorius  muscle  (fig.  209,  ^)  has  two  heads  of  origin : — 
One  is  mostly  tendinous,  and  is  attached  to  the  under  or  the  outer 
surface  of  the  os  calcis,  and  to  the  ligamentum  longum  plantte ;  the 
other  is  large  and  fleshy,  and  springs  from  the  inner  or  concave 
surface  of  the  calcaneum.  The  fibres  end  in  aponeurotic  bands, 
which  join  the  tendon  of  the  flexor  longus  digitorum  about  the 
centre  of  the  foot,  and  contribute  slips  to  the  pieces  of  that  tendon 
going  to  the  second,  third,  and  fourth  digits  (Turner). 

The  muscle  is  bifurcated  behind,  and  the  heads  of  origin  are 
separated  by  the  long  plantar  ligament.  On  it  lie  the  external 
plantar  vessels  and  nerve ;  and  the  flexor  brevis  digitonim  con- 
ceals it. 

Action,  By  means  of  its  oi&ets  to  the  tendons  of  certain  digits 
the  muscle  helps  to  bend  those  toes. 

And  from  its  position  on  the  outer  side  and  behind  the  long 
flexor  to  which  it  is  united,  it  will  oppose  the  inward  action  of  that 
muscle,  and  will  assist  the  other  flexors  in  bending  the  toes  directly 
back. 

The  tendon  of  the  flexor  longus  pollicis  (fig.  209,  ^  is  deeper 
in  the  sole  of  the  foot  than  the  flexor  longus  digitorum ;  and, 
directed  to  the  root  of  the  great  toe,  it  enters  the  digital  sheath,  to 
be  inserted  into  the  base  of  the  ungual  phalanx.  It  is  united  to 
the  long  flexor  tendon  by  a  strong  tendinous  process  which,  joined 
by  bands  of  the  accessorius,  is  continued  into  the  pieces  of  that 
tendon  belonging  to  the  second  and  third  toes  (Turner). 

Between  the  calcaneum  and  the  internal  malleolus  this  tendon 
lies  in  a  groove  m  \.\\e  vvaVx^^tdus  ;  and  in  the  foot  it  occupies  a 
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hollow  below  the  inner  projection  (sustentaculum  tali)  of  the  os 
calcis,  being  enveloped  by  a  synovial  membrane. 

Action,  For  the  action  of  this  muscle  on  the  great  toe,  see  page  ^^  ^^  *^* 
671.    Through  the  slip  that  it  gives  to  the  tendons  of  the  flexor  J2^***^®' 
longus  going  to  the  second  and  third  toes,  it  may  bend  those  digits 
with  the  great  toe. 

Dissection  (&g.  210).  For  the  dissection  of  the  third  layer  of  ^^J^ 
muscles,  the  accessorius  and  the  tendons  of  the  long  flexor  are  to  of  moscieB. 
be  cut  through  near  the  calcaneum,  and  turned  towards  the  toes. 
Whilst  raising  the  tendons  the  external  plantar  nerve  and  artery 
are  not  to  be  interfered  with ;  and  two  small  nerves  and  vessels 
to  the  outer  two  lumbricales  are  to  be  looked  •  for.  Afterwards 
the  areolar  tissue  is  to  be  taken  from  the  muscles  now  brought  into 
view. 

Third  later  of  muscles  (fig.  210).  Only  the  short  muscles  of  ^^^rd  layer 

of  II1118C168 

the  great  and  little  toes  enter  into  this  layer.    On  the  metatarsal  coosifts  ot 
bone  of  the  great  toe  the  flexor  brevis  pollicis  lies,  and  external 
to  it  is  the  adductor  pollicis ;  on  the  metatarsal  bone  of  the  little 
toe  is  placed  the  flexor  brevis  minimi  digiti.    Crossing  the  heads  of 
the  metatarsal  bones  is  the  transversalis  pedis  muscle. 

The  fleshy  mass  between  the  adductor  pollicis  and  the  short 
flexor  of  the  little  toe  consists  of  the  interossei  muscles  of  the  next 
layer. 

The  FLEXOR  BREVIS  POLLICIS  muscle  (fig.  210,  •^)  is  tendinous  and  Flexor  bre- 
pointed  posteriorly,  but  bifurcated  in  front.    It  is  attached  behind    ^ 
to  the  inner  part  of  the  under  surface  of  the  cuboid  bone,  and  to  a 
prolongation  from  the  tendon  of  the  tibialis  posticus.    Near  the 
front  of  the  metatarsal  bone  of  the  great  toe  it  divides  into  two 
heads,  which  are  inserted  into  the  sides  of  the  base  of  the  metatarsal  insertion. 
phalanx. 

Resting  on  the  muscle  at  one  part,  and  in  the  interval  between  Connec- 
the  heads  at  another,  is  the  tendon  of  the  flexor  longus  pollicis.  **®°** 
The  inner  head  joins  the  abductor,  and  the  outer  is  united  with  the 
adductor  pollicis.     A  sesamoid  bone  is  developed  in  the  tendon 
connected  with  each  head. 

Action,  By  its  attachment  to  the  first  phalanx  it  flexes  the  meta-  Use  on  the- 
tarso-phalangeal  joint  of  the  great  toe.  ^  ' 

The  ADDUCTOR  POLLICIS  (fig.  210,  ^),  which  is  larger  than  the  Adductor 
preceding  muscle  and  external  to  it,  arises  from  the  sheath  of  the 
tendon  of  the  peroneus  longus,  and  from  the  bases  of  the  second, 
third,  and  fourth  metatarsal  bones.    Anteriorly  the  muscle  is  united  joina  outer 
with  the  outer  head  of  the  short  flexor,  and  is  inserted  with  it  into  ghort  flexor. 
the  base  of  the  metatarsal  phalanx  of  the  great  toe. 

To  the  inner  side  is  the  flexor  brevis ;  and  beneath  the  outer  Covers 
border  the  external  plantar  vessels  and  nerve  are  directed  inwards.   iVch. 

Action.  Its  first  action  will  be  to  adduct  the  great  toe  to  the  use  on 
others,  and   it  will    help    afterwards   in    bending  the  metatarso-  ^^• 
phalangeal  joint  of  the  toe. 

Tlie  TUANSTERSALis  PEDIS  (fig.  210,  ^)  is  placed  transversely  over  Transyersa- 
the  heads  of  the  metatarsal  bones.    Its  origin  is  by  fleshy  bundles  ^^  ^ 
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from  the  cflpsule  of  tlie  metatareo-phalangeal  artionlationB  of  the 
four  outer  toes  (frequently  not  from  fhe  little  toe),  and  from  the 
fascia  covering  the  interowei  muscles.  ItB  imerlim  into  the  great 
toe  is  united  with  that  of  the  adductor  pollim. 


Fig.  210.* 


»ig.2n.t 


The  cutaneous  surface  is  covered  by  the  tendons,  and  the  nerves 

of  the  toes ;  and  tlie  opposite  surface  is  in  contact  with  the  inteitMM) 
imuacles  and  tlie  digital  vessels. 

*  Third  riev  of  the  tola  of  the  foot  (tlliulntiOD*  of  Dlnectioiu).  X%*da: 
Jl.  Flexor  br«Tii  pollicu.  a.  Adilactor  polUcia.  c.  Plexor  hi«Tii  miniw 
■dieiti.  -D.  TnoTemtui  pedis.  ArttrUi;  a.  iDtemtl  plastar,  eat-  b.  Bi- 
ternal  plantar,  and,  r,  ita  four  digital  biancliM.  Nrrva:  I.  Internal  plantw. 
2.  Extenud  plantar  ;  3,  ita  enperfdal  pui,  Cat ;  i,  the  deep  put,  with  tba 
4ilantar  arch.     5.  IW  qSkU  to  the  oatar  two  lumbrinlei  miuelea. 

t  Foortb  view  of  tbe  sole  of  the  foot  (DliutnUons  of  DisMctioni).  _  M<ii- 
elti:  o.  Three  plantar  intero— ei-  I.  Four  donol  interoaei.  Artaia:  >■ 
Intern*]  plantar,  cut.  h.  External  plantar  ;  c,  iti  four  digit*!  branchei.  ^ 
f  bntar  arch.  e.  Anterior  tibial  entarioB  the  sole.  /.  Arteria  nugna  pallid)^ 
g.  Branch  to  inner  side  of  Great  toe,  h.  Branch  for  the  supply  of  gnat  Im 
and  the  next  Nerra  :  1.  Internal  plantar,  cnt.  2,  External  plantar  ;  S. 
ita  saperficial,  and,  4,  its  deep  part,  both  cat :  the  latter  mppljinc  olbA  t» 
the  intennsei  miuclei. 
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Action.  It  will  adduct  the  great  toe  to  the  others,  and  then  Use  on  the 
approximate  the  remaining  toes.  ** 

The  FLEXOR  BREVIS  MINIMI   DIQITI  (fig.  210,  ^)  is  a  Small  narrow  Flexor 

muscle  on  the  metatarsal  hone  of  the  little  toe,  and  resembles  one  IjSlj"^  m- 
of  the  interossei.    Arising  behind  from  the  metatarsal  bone  and  aii  iuter- 
the  sheath  of  the  peroneus  longus,  it  blends  with  the  inferior  liga-  °*^^- 
ment  of  the  metatarso-phalangeal  articulation,  and  is  inserted  into 
the  base  of  the  metatarsal  phalanx  of  the  toe  ;  it  is  imited  also  by 
fleshy  fibres  with  the  fore  part  of  the  metatarsal  bone. 

Action.    Firstly  it   bends   the   metatarso-phalangeal   joint,   and  Use. 
nextly  it  draws  down  and  adducts  the  fore  part  of  the  fifth  meta- 
tarsal bone. 

Dissection  (fig.  211).  Li  order  that  the  deep  vessels  and  nerves  Dissect  the 
may  be  seen,  the  flexor  brevis  and  adductor  pollicis  are  to  be  cut  ^^^en'S!* 
through  at  the  posterior  part,  and  thrown  towards  the  toes  ;  but 
the  nerves  supplying  them  are  to  be  preserved.  Beneath  the  ad- 
ductor lie  the  plantar  arch,  and  the  external  plantar  nerve,  with 
their  branches  ;  and  in  the  first  interosseous  space  is  the  part  of  the 
dorsal  artery  of  the  foot  that  enters  the  sole.  All  these  vessels  and 
nerves  with  their  branches  require  careful  cleaning. 

The  muscles  projecting  between  the  metatarsal  bones  are  the 
interossei ;  the  fascia  covering  them  should  be  removed. 

The  PLANTAR  ARCH  (fig.  211,  d)  is  the  part  of  the  external  plantar  Arch  of  the^ 
arteiy  which  reaches  from  the  base  of  thQ  metatarsal  bone  of  the  Jjj^/ 
little  toe  to  the  back  of  the  first  interosseous  space  :  internally  the 
arch  is  completed  by  a  communicating  branch  from  the  dorsal 
arteiy  of  the  foot  (0)  (p.  686).    It  is  placed  across  the  tarsal  ends  Extent  and 
of  the  metatarsal  bones,  in  contact  with  the  interossei,  but  under  ^^^i»."* 
the  flexor  tendons,  and  the  adductor  pollicis  to  which  it  gives  many  ties, 
branches. 

Vena)  comites  lie  on  the  sides  of  the  artery,  and  the  external  veins  and 
plantar  nerve  accompanies  it. 

From  the  front  or  convexity  of  the  arch  the  digital  branches  Branches, 
are  supplied,  and  from  the  opposite  side  small  nutritive  branches 
arise. 

Three  small  arteries,  the  posterior  perforating,  leave  the  under  Posterior 
part :  these  pass  to  the  dorsum  of  the  foot  through  the  three  outer  P®"**'*""^- 
metatarsal  spaces,   and    anastomose  with  the   dorsal   interosseous 
branches  of  the  anterior  tibial  artery. 

The '  digital  branches  (c)  are  four  in  number,  and  supply  both  Digital 
sides  of  the  three  outer  toes,  and  half  the  next.    One  to  {he  outer  thJJe^^JjJg*^ 
side  of  the  little  toe  is  single ;  but  the  others  he  over  the  interossei  and  a  half. 
in  the  outer  three  metatarsal  spaces,  but  beneath  the  transversalis 
pedis  (fig.  210),  and  bifurcate  in  front  to  supply  the  contiguous 
sides  of  two  toes.    Tliey  give  fine  offsets  (fig.  210)  to  the  interossei,  Muscukr 
to  some  lumbricales,  and  the  transversalis  pedis ;  and  at  the  point  »"<l 
of   division   they  send    small    communicating   branches — anterior  anterior 
perforating,  to  join  the  interosseous  arteries  on  the  dorsum  of  the  }J^^*"*^ 
foot. 

The  first  digital  runs  on  the  outer  side  of  the  little  toe,  supplying  piret, 
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the  flexor  brevis  minimi  digiti,  a«d  distributes  small  arteries  to  the 
teguments  of  the  outer  border  of  the  foot. 

The  second  belongs  to  the  sides  of  the  fifth  and  fourth  toes,  and 
fumislies  a  branch  to  the  onter  lumMcal  muscle. 

The  third  is  distributed  ib  tlie  conffguous  aides  of  the  fourth  and 
third  toes,  and  emits  a  branch  to  the  third  liiliibricalis. 

The  fourth,  or  most  internal,  corresponds  tdth  te  isecond  inter- 
osseous space,  and  ends  like  tlie  others  on  the  ttffi  and  second 
digits  ;  it  may  assist  in  supplying  the  tliird  lumbrlbalis. 

Tlie  last  two  digital  are  joined  by  superficial  digital  branches  of 
the  internal  plantar  at  the  root  of  the  toes. 

On  tlie  sides  of  the  toes  the  disposition  of  the  arteries  is  liks 
that  of  the  digital  in  the  hand.  They  extend  to  the  end,  where 
they  miite  in  an  arch,  and  give  offsets  to  the  sides  and  ball  of  the 
toe  ;  and  the  artery  on  the  second  digit  anastomoses  with  a  branch 
from  the  anterior  tibial  artery.  Near  the  front  of  both  the  meta- 
tarsal and  tlie  next  phalanx,  they  form  anastomotic  loops  beneath 
the  flexor  tendons,  from  which  the  phalangeal  articulations  are 
supplied. 

Tlie  DORSAL  ARTERY  OF  THE  FOOT  (fig.  211,  tf)  enters  the  sole  at 
the  posterior  part  of  the  first  (inner)  metatarsal  space,  and  ends  by 
inosculating  with  the  plantar  arch.  By  a  large  digital  artery  it 
furnishes  branches  to  both  sides  of  the  great  toe  and  half  the  next, 
in  the  same  maimer  as  the  radial  artery  in  the  hand  is  distributed 
to  one  digit  and  a  half. 

The  digital  branch  (/)  (art  magna  poUicis)  extends  to  the  £ncmt 
of  the  first  interosseous  space,  and  divides  into  collateral  branches 
(h)  for  the  contiguous  sides  of  the  great  toe  and  the  next ;  near 
liie  head  of  the  metatarsal  bone  it  sends  inwards,  beneath  the 
flexor  muscles,  a  digital  branch  (g)  for  the  inner  side  of  the  great 
toe. 

These  arteries  have  the  same  arrangement  along  the  toes  as  the 
other  digital  branches ;  and  that  to  the  second  digit  anastomoses  at 
the  end  of  the  toe  with  a  branch  of  the  plantar  arch. 

External  plantar  nerve  (fig.  211,  ^).  The  deep  branch  (*)  of 
this  nerve  accompanies  the  arch  of  the  artery,  and  ends  internally 
in  the  adductor  pollicis.  It  furnishes  branches  to  all  the  interossei ; 
to  the  transversalis  pedis ;  and  to  the  two  external  lumbrical  muscles. 
The  nerve  corresponds  with  the  deep  portion  of  the  ulnar  nerve 
in  the  hand. 

Dissection,  It  will  be  needful  to  remove  the  transversalis  pedis 
muscle,  to  see  a  ligament  across  the  heads  of  the  metatarsal  bones. 

The  transverse  metatarsal  ligament  is  a  strong  fibrous  band,  like 
that  in  the  hand  (p.  299),  which  connects  together  all  the  meta- 
tarsal bones  at  their  anterior  extremity.  A  thin  fascia  covering? 
the  interossei  muscles  is  connected  to  its  hinder  edge.  It  is  con- 
cealed by  the  transversalis  pedis,  and  by  the  tendons,  vessels,  and 
nerves  of  the  toes. 

Dissection,  To  complete  the  dissection  of  the  last  layer  of 
muscles,  the  ilexor  brevis  minimi  digiti  may  be   detached   ami 
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tlirown  forwards.  Dividing  then  the  metatarsftl  ligament  between 
the  bones,  tke  knife  is  to  be  carried  directly  backwards  for  a  short 
distance  in  (tihe  centre  of  each  interosseous  space,  except  the  first, 
in  order  that  the  two  interossei  muscles  may  be  separated  from  each 
other.    All  the  interossei  are  visible  in  the  sole  of  the  foot. 

The  fascia  covering  llie  muscles  should  be  taken  away  if  any 
remains,  and  the  branches  of  the  external  plantar  nerve  to  them 
•should  be  disseclild  out. 

Fourth  layer  of  muscles  (fig.  211).  In  the  fourth  and  last  layer  Fourth 
of  the  foot  are  contained  the  interossei  muscles,  and  the  tendons  of  Ijj^i^ 
the  tibialis  posticus  and  peroncus  longus. 

The  INTEROSSEI  MUSCLES  (fig.  211)  are  situate  in  the  intervals  be-  interossei. 
tween  the  metatarsal  bones  :  they  consist  of  two  sets,  plantar  and 
dorsal,  like  tke  interossei  in  the  hand.     Seven  in  number,  there  are 
three  plantar  and  four  dorsal  ;  and  two  are  found  in  each  space, 
except  the  innermost. 

The  plcuUar  interoMei^  o,  belong  to  the  three  outer  metatarsal  bones  Three  plan- 
(fig.  211),  and  are  slender  fleshy  slips.  Tliey  arise  from  the  under  JSJter  towE* 
amd  inner  surfaces  of  those  bones  ;  and  are  inserted  partly  into  the 
tibial  side  of  the  base  of  the  metatarsal  phalanx  of  the  same  toes, 
and  partly  by  an  expansion  from  each  to  the  extensor  tendons  on 
the  dorsum  of  the  phalanx.  These  mviscles  are  smaller  than  the 
dorsal,  and  are  placed  more  in  the  sole  of  the  foot. 

The  dorsal  interossei^  i,  one  in  each  space,  arise  by  two  heads  from  yoox  doiwl 
the  lateral  surfaces  of  the  bones  between  which  they  lie  ;  and  are  ^'^"'""'  *^ 
inserted  like  the  others  into  the  side,  and  on  the  dorsum  of  the  meta- 
tarsal phalanx  of  certain  toes  : — ^Tlius,  the  inner  two  muscles  belong  Attach- 
to  the  secead  toe,  one  to  each  side  ;  the  next  appertains  to  the  outer  ^^^^ 
side  of  the  tliird  toe ;  and  the  remaining  one  to  the  outer  side  of 
the  fourth  toe. 

The  interossei  are  crossed  by  the  external  plantar  artery  and  nerve,  ck>nneo- 
and  their  digital  branches,  and  lie  beneath  the  transversalis  pedis  ^^^^'^ 
and  the  metatarsal  ligament.     The  posterior  perforating  arteries 
pierce  the  hinder  extremities  of  the  dorsal  set. 

Action.  Like  the  interossei  of  the  hand  (p.  299)  they  will  contri-  Use  vm 
bute  to  the  bending  of  the  metatarso-phalangeal  joints  by  the  flexors,  '*®*®"' 
^md  will  help  the  extensors  to  straighten  the  last  two  phalangeal  tensors; 
joints. 

They  can  act  also  as  abductors  and  adductors  of  the  toes.     Thus  as  adduct- 
the  plantar  set  will  bring  the  three  outer  towards  the  second  toe  ;  *"*' 
and  the  dorsal  muscles  will  abduct  from  the  middle  line  of  the  Sectors. 
«econd  toe — the  two  attached  to  that  digit  moving  it  to  the  right 
and  'left^of  tke  said  line. 

Dissection,  Following  the  tendon  of  the  tibialis  posticus  muscle  Trace  out 
from  its  position  behind  the  inner  malleolus  to  its  insertion  into  the  ^ndoM* 
scaphoid  bone,  trace  the  numerous  processes  that  it  sends  forwards 
and  outwards.    Open  also  the  fibrous  sheath  of  the  tendon  of  the 
peroneus  longus,  wliich  crosses  from  the  outer  to  the  inner  side  of 
the  fo«t. 

The  tendon  of  the  tibialis  posticus  is  continued  forwards  over  in^wrUon  uc 
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the  internal  lateral  ligament  of  the  ankle  joint,  and  over  the  ostra- 
galo-8capboid  articulation  to  be  inserted  into  the  prominence  of  the 
scaphoid  bone.  From  its  insertion  processes  ore  continued  to  man3r 
of  the  otlier  bones  of  the  foot :— Q&e  is  directed  backwards  to  the 
margin  of  the  groove  in  flie  os  ciilds  for  the  tendon  of  the  flexor 
longus  pollicis.  Two  offsets  are  directed  forwards  :-^one  to  the 
internal  cuneiform  bone  ;  the  other,  much  the  largest,  is  attached 
to  the  middle  and  outer  cuneifonn,  to  the  os  cuboides,  and  to  the 
bases  of  the  second,  third,  and  fourth  metatarsal  bones.  In  other 
words,  pieces  are  fixed  into  all  the  tarsal  bones  except  one  (astra- 
galus) ;  and  into  all  the  metatarsal  bones  except  two  (first  and 
fifth). 

Where  the  tendon  is  placed  beneath  the  articulation  of  the  astra- 
galus, it  contains  a  sesamoid  bone,  or  fibro-cortilage. 

The  tendon  of  the  peroneus  longus  muscle  winds  round  the 
cuboid  bone,  and  is  continued  inwards  in  the  groove  on  the  under 
surface,  to  be  inserted  into  the  internal  cuneiform  bone,  and  the  base 
of  the  metatarsal  bone  of  the  great  toe ;  and  sometimes  by  a  slip 
into  the  base  of  the  second  metatarsal  bone. 

In  the  sole  of  the  foot  (fig.  211),  it  is  contained  in  a  sheath  which 
is  crossed,  towards  the  outer  part,  by  the  fibres  of  the  long  plantar 
ligament  prolonged  to  the  tarsal  ends  of  the  third  and  foorth  meta- 
tarsal bones  ;  but  it  is  formed  internally  only  by  areolar  tissue.  A 
separate  sj-novial  membrane  lubricates  the  sheath. 

Where  the  tendon  turns  round  the  cuboid  bone  it  is  thickened, 
and  contains  fibro-cartilage  or  a  sesamoid  bone. 


Section  VI. 
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Position,  The  limb  is  to  be  raised  to  a  convenient  height  by  blocks 
beneath  the  knee,  and  the  foot  is  to  be  extended  in  order  that  the 
muscles  on  the  front  of  the  leg  may  be  put  on  the  stretch. 

Dissection.  To  enable  the  dissector  to  raise  the  skin  from  the  leg 
and  foot,  one  incision  should  be  made  along  the  middle  line  from 
the  knee  to  the  toes,  and  this  should  be  intersected  by  cross  cuts  at 
the  ankle  and  the  root  of  the  toes. 

After  the  flaps  of  skin  are  reflected,  the  cutaneous  vessels  and 
nerves  are  to  be  looked  for.  At  the  upper  and  inner  part  of  the 
leg  are  some  filaments  from  the  great  saphenous  nerve  ;  and  at  the 
outer  side  others,  still  smaller,  from  the  external  popliteal  nerve. 
Perforating  the  fascia  in  the  lower  third,  on  the  anterior  aspect,  is 
the  musculo-cutaneous  nerve,  whose  branches  should  be  pursued  to 
the  toes. 

On  the  dorsum  of  the  foot  is  a  venous  orch,  which  ends  laterally 
in  the  saphenous  veins.  On  the  outer  side  is  the  external  saphenous 
nerve  ;  and  about  the  middle  of  the  instep  the  internal  saphenous 
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nerve  ceasee.    In  tUe  intervsl  betwsan  the  great  toe  and  the  next 
is  the  cutaneouH  part  of  the  anterior  tibial  nerve. 

The  digital  nerves  ehoiiUi  be  traced  to  the  ends  of  th«  toea  by 
removing  the  integuments  :  nrutaftertheMveralvesselH  and  ner^-ea  cj 
are  disaected,  the  fat   is  to   hi  taken  aMVy,  in 
order  tliat  the  fascia  nWy  he  seen.  Fig.  212." 

The  venoui  arek  on  the  daraum  of  the  foot  has 
ita  conveiity  tumeii  forwards,  and  receives 
digital  branches  from  the  toes  ;  at  its  concavity 
it  ia  joined  by  small  veiais  from  the  instep.  In- 
ternally and  extemally  it  unites  with  tiie  sapbe- 

The  internal  laphenova  rein  begins  at  the  inner 
nde  of  the  great  toe,  and  in  the  arch.  It  os- 
GOids  along  the  inner  side  of  the  foot,  and  in 
front  of  iLe  inner  ankle  to  the  inside  of  the 
]eg  (p.  666).  Branches  enter  it  from  the  inner 
aide  and  sole  of  the  foot. 

The  ertemal  taphenoua  vein  begfins  on  the  out- 
ride of  the  little  toe  and  foot,  as  well  as  in  the 
TenouB  arch  ;  and  it  is  continued  l)elow  the  outer 
ankle  to  the  back  of  tlie  leg  (p.  666). 

Cutaneous  Servks  (fig.  212).  Tlic  superficial 
nerves  on  the  front  of  the  leg  and  foot  arc 
derived  mainly  from  branehes  of  tbe  popliteal 
trunks,  viz.  from  the  musculo-cutaneous  and 
anterior  tibial  nerves  of  the  external  popliteal, 
and  from  the  cxtenial  saphenous  nerve  of  the 
internal  popliteal.  Some  inconsiderable  oSsets 
ramify  on  the  sides  of  the  leg  from  the  internal 
saphenoua  and  external  popliteal. 

The  fauKulo-cutimenua  iiepoe  (^  ends  on  the 
doraum  of  the  foot  and  toes.  Perforating  the 
fascia  in  the  lower  third  of  the  leg  with  a 
cutaneous  artery,  it  divides  into  two  principal 
branches  (inner  and  outer),  wUicli  give  dorsal 
digital  nerves  to  the  sides  of  all  tlie  toes,  except 
the  outer  port  of  the  little  toe  and  the  contiguous 
toe  and  the  neit.  The  branches  may  be  traced  i 
as  far  as  the  end  of  the  la»t  phalanx : — 

The  inner  branch  [')  communicates  with  the  internal  saphenous  iiuwr : 
nerve,  and  supplies  the  inner  side  of  the  foot  and  great  toe  :  it  joins 
also  the  anterior  tibial  nerve. 

The  outer  branch  (■")  divides  into  three  nerves  ;  these  lie  over  the  ouw 
three  outer  interosseous  spaces,  and  bifurcate  at  the  web  of  the  foot  "'^ 
(or  the  contiguous  sides  of  the  four  toes  corresponding  with  those 

*  CntaneODB  nerves  of  llie  front  of  the  leg  and  foot.  I.  Anterior  tibial. 
2.  Hoaculo-cntaneoua,  with  3,  its  ioner,  and,  i,  its  out«r  piece ;  the  uiaal 
dbtribntiau  ia  not  Bhovn  in  tbe  cut.  5.  Internal  sapheaoua.  6.  OffBtt*  of 
•xtamal  popliteal. 


sides  of  the  great 

n  the  integument  diride*  in 
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fspaces ;  it  joins  the  external  saphenous  nerve  on  the  outer  part  of 
the  foot. 

The  anterior  tibial  nerve  (^)  becomes  cutaneous  in  the  first  inter- 
osseous space,  and  is  distributed  tp  that  space,  and  to  the  opposed 
sides  of  the  great  toe  amd  the  next.  The  musculo-cutaneoos  nerve 
joins  it,  and  sometimes  assists  in  supplying  the  same  toes. 

The  external  saphenous  nerve  (fig.  205,  *)  comes  from  the  back  of 
the  leg  below  the  outer  ankle,  and  is  continued  along  the  foot  to 
the  outside  of  the  little  toe  ;  all  the  outer  margin  of  the  foot  receives 
nerves  from  it,  and  the  ofiEsets  towards  tlie  sole  are  larger  than  those 
to  the  dorsum.  Occasionally  it  supplies  both  sides  of  the  little  toe 
and  part  of  the  next. 

Internal  saphenous  nerve  (*).  A  part  of  this  nerve  is  oontinned 
along  the  vein  of  the  same  name  to  the  middle  of  the  instep,  where 
it  ceases  mostly  in  the  integuments,  but  some  branches  pass  through 
the  deep  fascia  to  end  in  the  tarsus. 

The  fascia  of  the  front  of  the  leg  is  thickest  near  the  knee  joint, 
where  it  gives  origin  to  muscles.  It  is  fixed  laterally  into  the  tibia 
and  fibula.  Intermuscular  septa  are  prolonged  from  the  deep  sur- 
face ;  and  one  of  these,  which  is  attached  to  the  fibula,  separates 
the  muscles  on  the  front  from  those  on  the  outer  side  of  the  leg. 
Superiorly  the  fascia  is  connected  to  the  heads  of  the  leg  bones, 
but  inferiorly  it  is  continued  to  the  dorsum  of  the  foot. 

Above  and  below  the  ankle  joint  it  is  strengthened  by  some 
transverse  fibres,  and  gives  origin  to  the  two  parts  of  the  anterior 
annular  ligament ;  and  below  the  end  of  the  fibula  it  forms  another 
band,  the  external  annular  ligament. 

Dissection,  The  fascia  is  to  be  removed  from  the  front  of  the  leg 
and  the  dorsum  of  the  foot,  but  the  thickened  band  of  the  annular 
ligament  above  and  below  the  end  of  the  tibia  is  to  be  left  In 
separating  the  fascia  from  the  subjacent  muscles,  let  the  edge  of 
the  scalpel  be  directed  upwards. 

In  like  manner  the  fascia  may  be  taken  from  the  peronei  muscles 
on  the  outside  of  the  fibula,  but  without  destroying  the  band  (ex- 
ternal annular  ligament)  below  that  bone. 

On  the  dorsum  of  the  foot  the  dorsal  vessels  witli  their  nerve  are 
to  be  displayed,  and  the  tendons  of  the  short  and  long  extaisors  of 
the  toes  are  to  be  traced  to  the  ends  of  the  digits.  In  the  leg  the 
anterior  tibial  nerve  and  vessels  are  to  be  followed  from  the  dorsum 
into  their  intermuscular  space,  and  are  then  to  be  cleaned  as  hi^ 
as  the  knee. 

The  anterior  annular  ligament  consists  of  two  parts,  npper  and 
lower,  which  confine  the  muscles  in  their  position  : — the  ifonner 
serving  to  bind  the  fleshy  parts  to  the  bones  of  the  leg,  and  the 
latter  to  keep  down  tlie  tendons  on  the  dorsum  of  the  foot  :— 

The  upper  part  (fig.  213,  '),  above  the  level  of  the  ankle-joint,  is 
attached  laterally  to  the  bones  of  the  leg  ;  it  possesses  one  shealb 
with  synovial  membrane  for  the  tibialis  anticua. 

The  Unjoer  part  is  situate  in  front  of  the  tarsal  bones.  It  is  in- 
serted externally  by  a  narrow  piece  into  the  npper  surf  aoe  of  the  os 
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«alcis,  in  front  of  the  interosseous  figament ;  and  internally,  where 
it  is  thin  and  widened,  into  the  plantar  fascia  and  the  inner  malle- 
olus.   In  this  piece  of  the  ligament  there  are  three  sheaths  : — an  Sheatha 
inner  one  for  the  tibialis  anticui  ;  &n  outer  for  the  extensor  longus  eac^ 
digitorum  and  peroneus  tertius  ;  and  an  intermediate  one  for  the  ex- 
tensor pollicis.    Separate  synovial  membranes  line  the  sheaths.  • 

The  external  annular  ligament  is  placed  below  the  fibula,  and  is  at-  E^rternai 
tached  on  the  one  side  to  the  outer  malleolus,  and  on  the  other  to  ugameot 
the  OS  calcis.  Its  lower  edge  is  connected  by  fibrous  tissue  to  the 
eheaths  of  the  peronei  muscles  on  the  outer  side  of  the  os  calcis.  It 
contains  the  two  lateral  peronei  muscles  in  one  compartment ;  and 
this  is  lined  by  a  synovial  membrane,  wliich  sends  two  offsets  below 
into  the  sheaths  of  the  peronei  muscles. 

The    MUSCLES    ON  THE   FRONT  OF  THE   LEG  (fig.  213)   are  three  in  Muadeson 

number.  The  large  muscle  next  the  tibia  is  the  tibiahs  anticus  ;  the  leg 
that  next  the  fibula,  tlie  extensor  longus  digitorum  ;  whilst  a  small 
muscle,  apparently  the  lower  part  of  the  last,  with  a  separate  tendon 
to  the  fifth  metatarsal  bone,  is  the  peroneus  tertius.  The  muscle  be- 
tween tlie  tibialis  and  extensor  digitorum,  in  the  lower  half  of  the 
leg,  is  tlie  extensor  pollicis. 

On  the  dorsum  of  the  foot  only  one  muscle  appears,  the  extensor  and  foot, 
-brevis  digitorum. 

The  TIBIALIS  ANTiciJS  (fig.  213,  *)  reaches  the  tarsus :  it  is  thick  Tibial!* 
and  fleshy  in  the  upper,  but  tendinous  in  the  lower  part  of  the  leg.  * 

It  arises  from  the  outer  tuberosity  and  the  upper  half  or  more  of  origin, 
the  tibia  ;  from  the  contiguous  part  of  the  interosseous  ligament ; 
4md  from  the  fascia  of  the  leg  and  the  intermuscular  septum  be- 
tween it  and  the  next  muscle.  Its  tendon  begins  below  the  middle 
of  the  leg,  and  passes  through  compartments  in  the  pieces  of  the 
•annular  ligament,  to  be  inserted  into  the  internal  cuneiform  bone,  insertion. 
snd  the  metatarsal  bone  of  the  great  toe. 

The  muscle  is  subaponeurotic.  It  lies  at  first  outside  the  tibia,  rest-  Puts  in 
ing  on  the  interosseous  membrane,  but  it  is  then  placed,  successively,  ^^^ 
over  the  end  of  the  tibia,  the  ankle  joint,  and  the  inner  tarsal  bones. 
The  outer  border  touches  the  extensor  muscles  of  the  toes,  and  con- 
ceals the  anterior  tibial  vessels. 

Action.  Supposing  tlie  foot  not  fixed,  the  tibialis  bends  the  ankle.  Use  on  the 
moved  the  great  toe  towards  the  middle  line  of  the  body,  and  raises 
the  inner  border  of  the  foot. 

If  the  foot  is  fixed  it  can  lift  the  inner  border  with  the  tibialis  and  fixed ; 
•posticus,  and  support  the  foot  on  the  outer  edge. 

If  the  tibia  is  slanting  backwards,  as  when  the  advanced  limb  on  the  tiw* 
reaches  the  ground  in  walking,  it  can  bring  forwards  and  make  "^" 

steady  that  bone. 

The  EXTENSOR  FROPRIUS  POLLICIS  (fig.  213)  is  deeply  placed  at  its  Extensor 

origin  between  the  former  muscle  and  the  extensor  longus  digitorum,  ^^^ 
•but  its  tendon  becomes  superficial  on  the  dorsum  of  the  foot.    The 
muscle  arises  from  the  middle  three  fifths  of  the  narrow  anterior  part  J^^?"*  ^ 
on  the  inner  surface  of  the  fibula,  and  from  the  interosseous  ligament 
for  the  same  distance.   At  the  ankle  it  ends  in  a  tendon,  which  comes 
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to  the  surface  thxx)ngh  a  sheath  in  the  lower  piece  of  the  annular  liga- 
ment, and  continues  over  the  inner  part  of  the  tarsos  to  be  inserted 
into  the  base  of  the  last  phalanx  of  the  great  toe. 

Tl^e  anterior  tibial  vessels  lie  on  the  inner  side  of  the  muscle  as 
low  as  the  sheath  in  the  ligament,  but  afterwards  on  the  outer 
sidb  of  its  tendon,  so  that  they  are  crossed  by  it  beneath  the 
ligament. 
Use  on  great  Action,  It  straightens  the  great  toe  by  extending  the  phalangeal 
joints,  and  afterwards  bends  the  ankle. 

When  the  foot  is  fixed  on  the  ground  and  the  tibia  slants  back- 
wards, the  muscle  can  draw  forwards  that  bone. 

The  EXTENSOR  LONQUS  DiGiTORUM  (fig.  213,  *)  Is  flcshy  in  the  leg, 
and  tendinous  on  the  foot,  like  the  tibial  muscle.  Its  ariffin  is  from 
the  head  and  three  fourths  of  the  narrow  part  of  the  inner  surface 
of  the  fibula  ;  from  the  external  tuberosity  of  the  tibia,  and  about 
an  inch  (above)  of  the  interosseous  membrane  ;  and  from  the  f asda 
of  the  leg  and  the  intermuscular  septum  on  each  side.  The  tendon 
enters  its  sheath  in  the  annular  ligament  with  the  peroneus  tertius, 
and  divides  into  four  pieces.  Below  the  ligament  these  slips  are 
continued  to  the  four  outer  toes,  and  are  inserted  into  the  middle 
and  ungual  phalanges : — 
On  the  metatarsal  phalanx  the  tendons  of  the  long  and  shoit 
S^e't^dons  ^^[tensor  join  with  prolongations  from  the  interossei  and  lombricales 
on  the  toes,  to  form  an  aponeurosis ;  but  a  tendon  from  the  short  extensor  m 
not  united  to  the  expansion  on  the  little  toe.  At  the  further  end  of 
this  phalanx  the  aponeurosis  is  divided  into  three  parts — ^a  central 
and  two  lateral ;  the  central  piece  is  inserted  into  tiie  base  of  the 
middle  phalanx,  while  the  lateral  unite  at  the  front  of  the  middle, 
and  are  fixed  into  the  ungual  phalanx. 

In  the  leg  the  muscle  is  placed  between  the  peronei  on  the  one 
side,  and  the  tibialis  anticus  and  extensor  proprius  pollicis  on  the 
other.  It  lies  on  the  fibula,  the  lower  end  of  the  tibia,  and  the 
ankle  joint.  On  the  foot  the  tendons  rest  on  the  extensor  bre^is 
digitonim  ;  and  the  vessels  and  nerve  are  internal  to  them. 

Action.  The  muscle  extends  the  joints  of  the  four  outer  toes  from 

root  to  tip,  as  in  the  fingers  ;  and  still  acting,  bends  the  ankle  joint 

If  the  tibia  is  inclined  back,  as  when  the  foot  reaches  the  gronnd 

in  walking,  it  will  be  moved  forwards  by  this  and  tiie  other  muscles 

on  the  front  of  the  leg. 

The  peroneus  tertius  is  situate  below  the  extensor  longus  digi- 
tonim, from  which  it  is  seldom  separate.  It  arises  from  the  lower 
fourth  of  the  narrow  part  of  the  inner  surface  of  the  fibula,  fipom 
the  lower  end  of  the  interosseous  ligament,  and  from  the  inter- 
muscular septum  between  it  and  the  peroneus  brevis  muscle.  And 
it  is  inserted  into  the  tarsal  end  (upper  surface)  of  the  metatarsal 
bone  of  the  little  toe. 

Tliis  muscle  has  the  same  connections  in  the  leg  as  the  lower  part 
of  the  long  extensor,  and  is  contained  in  the  same  space  in  the 
annular  ligament. 
Action,  The  mw^\(^  tioa^ata  the  tibialis  in  bending  the  ankle,  and 
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in  drawing  forwards  the  fibula  when  the  leg  is  advanced  to  make  Mllag. 
a  step  in  walking. 
The  ANTEBIOR  TIBIAL  ABTEEI  (fig.  213, ')  eitendafrom  the  bifur-  Ant«rioc 


cation  of  the  popliteal  trunk  to  the  &ont  o£  the  ankle  joint.    At 
this  spot  it  becomes  the  dorsal  artery  of  the  foot 

Tlie  course  of  the  artery  ie  forwards  through  the  aperture  in  the  eoana  uA 
upper  part  of  the  interosseous  membrane,  along  the  front  of  that 

*  Anterior  tibi&l  teteel  and  mnBcles  (QaaJn'«  Artariei).  1.  ^bialis  ttaticni 
mnBcle.  2.  Extensor  pollicia  and  ext«iuar  loDgiu  digibmllii  diswn  aside.  8. 
Fart  of  the  ulterior  annular  ligamenl.  4.  Anterior  tibi^  orterr  :  the  neiro 
oulnde  it  ia  the  anterio/tibial. 
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membrane,  and  over  the  tibia  to  the  foot.  A  line  from  the  inner 
side  of  the  head  of  the  fibula  to  the  centre  of  the  ankle  will  mark 
the  position  of  the  vessel. 

For  a  short  distance  (about  two  inches)  the  artery  lies  between 
the  tibialis  anticus  and  tbe  extensor  longus  digitorum  ;  afterwards 
it  is  placed  between  the  tibial  muscle  and  the  extensor  proprins 
poUicis  till  near  the  lower  end,  where  the  last  muscle  becomea 
superficial,  and  crosses  to  the  inner  side.  The  vessel  rests  on  the 
interosseous  membrane  in  two  thirds  of  its  extent,  being  overlapped 
by  the  fleshy  belUes  of  the  contiguous  muscles,  so  that  it  is  at  scHoe 
depth  from  tlie  surface ;  but  it  is  placed  in  front  of  the  tibia  and 
the  ankle  joint  in  the  lower  third,  and  is  comparatively  superficial 
between  the  tendons  of  the  muscles. 

Venae  comites  entwine  around  the  arteiy,  covering  it  very  closely 
with  cross  branches  on  the  upper  part.  The  anterior  tibial  nenre 
approaches  the  tibial  vessels  about  the  middle  third  of  the  leg,  and 
continues  with  them,  crossing  once  or  twice :  at  the  lower  end  of 
the  artery  the  nerve  Ues  on  the  outer  side. 

Branches,  In  the  leg  the  anterior  tibial  artery  furnishes  mostly 
muscular  offsets,  but  near  the  knee  and  ankle  the  following  named 
branches  take  origin. 

a.  Cutaneous  branches  arise  at  intervals  ;  and  the  largest  accom- 
panies the  musculo-cutaneous  nerve,  and  supplies  the  contiguous 
muscles. 

ft.  A  recurrent  branch  arises  as  soon  as  the  tnink  appears  above  the 
interosseous  membrane,  and  ascends  in  the  tibialis  anticus  to  the  knee 
joint :  on  the  joint  it  anastomoses  with  the  other  articular  arteries. 

c.  Malleolar  arteries  (internal  and  external)  spring  near  the  ankle 
joint,  and  are  distributed  over  the  ends  of  the  tibia  and  fibula.  The 
internal  is  the  least  regular  in  size  and  origin  ;  the  external  anasto- 
moses with  the  anterior  peroneal  artery. 

d.  Some  small  articular  branches  are  supplied  from  the  lower  end 
of  the  artery  to  the  ankle  joint. 

Tlie  DORSAL  ABTEBY  of  the  foot  IS  the  continuation  of  the  anterior 
tibial,  and  extends  from  the  front  of  the  ankle  joint  to  the  posterior 
part  of  the  first  interosseous  space  :  at  this  inter>'al  it  passes  down- 
wards between  the  heads  of  the  interosseous  muscle,  to  end  in  the 
sole  (p.  686). 

The  artery  is  supported  by  the  inner  row  of  the  tarsus,  viz.,  the 
astragalus,  and  the  scaphoid  and  cuneiform  bones  ;  and  it  is  covered 
by  the  integuments  and  the  deep  fascia,  and  by  the  inner  piece  of 
the  extensor  brevis  muscle.  The  tendon  of  the  extensor  pollicis  lies 
on  tlie  inner  side,  and  that  of  the  extensor  longus  digitorum  on  the 
outer  side,  but  neither  is  near  the  vessel. 

The  veins  have  the  same  position  with  respect  to  tlio  arteiy  as  in 
the  leg  ;  and  the  nerve  is  external  to  it. 

dSSSi'^*  ^"       Peculiarities,  On  the  dorsiun  of  the  foot  the  artery  is  often  ronoTed  fitfther 
artery.  outwards  than  the  line  from  the  centre  of  the  ankle  to  the  poeterior  part  of 

the  fii-st  interosseous  space.     Further,  the  place  of  the  artery  may  be  taken 

by  a  large  anteriox  p6tOTiea\\>T^ii<(^Vi. 
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Branches,  Offsets  are  given  to  the  bones  and  ligaments  of  the  Branchea. 
foot :  those  from  the  outer  side  of  the  vessel  are  named  tarsal  and 
metatarsal  from  their  distribution.    A  small  interosseous  branch  is 
furnished  to  the  first  metatarsal  space. 

a.  The  tarsal  branch  arises  opposite  the  scaphoid  bone,  and  runs  Tarsal, 
beneath  the  extensor  brevis  digitorum  to  the  outer  side  of  the  foot, 
where  it  divides  into  twigs  that  inosculate  with  the  metatarsal, 
plantar,  and  anterior  peroneal  arteries :  it  supplies  offsets  to  the 
extensor  muscle  beneath  which  it  lies. 

h.  The  metatarsal  branch  takes  an  arched  course  to  the  outer  part  Metatarsal, 
of  the  foot,  near  the  base  of  the  metatarsal  bones  and  beneath  the 
extensor  muscle,  and  anastomoses  with  the  external  plantar  and 
tarsal  arteries. 

c.  From  the  arch  of  the  metatai-sal  branch  tlu"ee  dorsal  interosseous  which  gives 
arteries  are  fimiished  to  the  three  outer  metatarsal  spaces  ;  and  the  JSjlJS** 
external  of  these  sends  a  branch  to  the  outer  side  of  the  little  toe. 

They  supply  the  interossei  muscles,  and  divide  at  the  cleft  of  the 
toes  into  two  small  dorsal  digital  branches. 

At  the  fore  part  of  the  metatarsal  space  each  interosseous  branch  and  ^r- 
joins  a  digital  artery  in  the  sole  of  the  foot  by  means  of  the  anterior  ^™  ^^' 
perforating  twig  ;  and  from  the  beginning  of  each  a  small  branch, 
posterior  perforating^  descends  to  the  plantar  arch. 

d.  The  first  interosseous  branch  (art.  dorsalis  pollicis)  arises  from  First  inter- 
the  trunk  of  the  artery  as  this  is  about  to  leave  the  dorsum  of  the  *'®*®®^* 
foot ;  it  extends  forwards  in  the  space  between  the  first  two  toes, 

and  is  distributed  by  dorsal  digital  pieces  like  the  other  dorsal  inter- 
osseous offsets. 

The  ANTERIOR  TIBIAL  VEINS  have  the  same  extent  and  connections  A??^^'. 
as  the  vessel  they  accompany.  They  take  their  usual  position  along 
the  artery,  one  on  each  side,  and  fonn  loops  around  it  by  cross 
branches  ;  they  end  in  the  popliteal  vein,  llie  branches  they 
receive  correspond  with  those  of  the  artery  ;  and  they  communicate 
with  the  internal  saphenous  vein. 

Dissection.   To  examine  the  extensor  brevis  digitorum  on  the  p^^ide  ex- 
dorsum  of  the  foot,  cut  through  the  tendons  of  the  extensor  longus  longus. 
and  peroneus  tertius  below  the  annular  ligament,  and  throw  them 
towards  the  toes.    The  hinder  attachment  of  the  muscle  to  the  os 
calcis  is  to  be  defined. 

The  EXTENSOR  BREVIS  DIGITORUM  arises  from  the  outer  surface  of  Extensor 
the  OS  calcis  in  front  of  the  sheath  for  the  peroneus  brevis  muscle,   ^ 
and  from  the  lower  band  of  the  anterior  annular  ligament.    At  the 
back  of  tlie  metatarsal  bones  the  muscle  ends  in  four  tendons,  which 
spring  from  as  many  fleshy  bellies,  and  are  inserted  into  the  four  sends  ten- 
inner  toes.    The  tendon  of  the  great  toe  has  a  distinct  attachment  inner  toes. 
to  the  base  of  the  metatarsal  phalanx  ;  but  the  rest  are  united  to 
the  outer  side  of  the  long  extensor  tendons,  and  assist  to  form  the 
expansion  on  the  metatarsal  phalanx  (p.  692). 

The  muscle  hes  on  the  tarsus,  and  is  partly  concealed  by  the  Connec- 
tendons  of  the  long  extensor.     Its  inner  belly  crosses  the  dorsal 
artery  of  the  foot. 


696 


DISSECTION    OP   THE   LEG. 


Use  on  the 
toes. 

Cut  through 

extensor 

brevis, 

and  annular 
ligament : 


follow  up 
the  nerves. 


Nerves  of 
the  fh>nt  of 
the  leg. 

Becurrent 


Musculo- 
cutaneous 


supplies 
peronei. 

Anterior 
tibial  is  with 
the  artery: 


branches  to 
mnscles. 


External 
muscles  of 
the  leg. 


Peroneus 
longus. 

Origin  from 
theflbula; 


Action.  Assisting  tlie  long  extensor,  it  straightens  the  four  inner 
toes,  separating  them  slightly  from  each  other. 

Dissection,  The  branches  of  artery  and  nerve  which  are  beneath 
the  extensor  brevis  will  be  laid  bare  by  dividing  that  maacle  near 
its  front,  and  turning  it  upwards. 

By  cutting  through  the  lower  band  of  the  annular  ligament  over 
the  tendon  of  the  extensor  polUcis,  and  throwing  outwards  the  ex- 
ternal half  of  it, — the  different  sheaths  of  the  ligament,  the  attach- 
ment to  the  OS  calcis,  and  the  origin  of  the  extensor  brevis  digitomm 
from  it  may  be  observed. 

The  anterior  tibial  and  musculo-cutaneous  nerves  are  now  to  be 
followed  upwards  to  their  origin  from  the  external  popliteal :  and 
a  small  branch  to  the  knee-joint  from  the  same  source  is  to  be  traced 
through  the  tibialis  anticus. 

Nebves  to  the  front  of  the  leg.  Between  the  fibula  and  tiie 
peroneus  longus  muscle  the  external  popliteal  nerve  divides  into 
recurrent  articular,  musculo-cutaneous,  and  anterior  tibial  branches. 

The  recurrent  articular  branch  is  small,  and  takes  the  course  of 
the  artery  of  the  same  name  through  the  tibialis  anticus  muscle  to 
the  knee  joint. 

The  musculo-cutaneous  nerve  is  continued  between  the  extensor 
longus  digitomm  and  the  peronei  muscles  to  the  lower  third  of  the 
leg,  where  it  pierces  the  fascia,  and  is  distributed  to  the  dorsum  of 
the  foot  and  the  toes  (p.  689).  Before  the  nerve  becomes  cutaneous 
it  furnishes  branches  to  the  two  larger  peronei  muscles. 

The  anterior  tibial  nerve  (fig.  213)  (interosseous)  is  directed  beneath 
the  extensor  longus  digitomm,  and  reaches  the  tibial  artery  about 
the  middle  third  of  the  leg.  From  this  spot  it  takes  the  course  of 
the  vessel  along  the  foot  to  the  first  interosseous  space  (p.  690). 
In  the  leg  it  crosses  the  anterior  tibial  vessels  once  or  more,  but  on 
the  foot  it  is  generally  external  to  the  dorsal  artery. 

Branches,  In  the  leg  the  ner^'e  supplies  the  anterior  tibial  muscle, 
the  extensors  of  the  toes,  and  the  peroneus  tertius.  On  the  dorsnm 
of  the  foot  it  furnishes  a  considerable  branch  to  the  short  extensor; 
this  is  enlarged,  and  gives  offsets  to  the  articulations  of  the  foot 

Muscles  on  the  outer  part  of  the  leg  (fig.  207).  Two  muscles 
occupy  tliis  situation,  and  are  named  peronei  from  their  attachment 
to  the  fibula ;  they  are  distinguished  by  the  terms  longus  and  brevis. 
Intermuscular  processes  of  fascia,  which  are  attached  to  the  fibula, 
isolate  these  muscles  from  others. 

The  PERONEUS  LONGUS  (fig.  207,  ^'),  the  more  superficial  of  the 
two  muscles,  passes  into  the  sole  of  the  foot  round  the  outer  border. 
It  arises  from  the  head,  and  the  anterior  surface  of  the  shaft  of  the 
fibula  for  two  tliirds  of  the  length,  gradually  tapering  downwards ; 
fi-om  the  external  border  nearly  to  the  malleolus  ;  and  from  the 
fascia  and  the  intermuscular  septa.  Iiifcriorly  it  ends  in  a  tendon 
which  is  contmued  through  the  external  annular  ligament,  nith  the 
peroneus  brevis,  lying  in  the  groove  at  the  back  of  the  external 
malleolus  ;  and  it  passes  finally  in  a  separate  sheath,  below  the 
peroneus  brevis  along  the  side  of  the  os  calcis  and  through  the 
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groove  in  the  outer  border  of  the  cuboid  bone,  to  the  sole  of  the  Insertion 
foot.    Its  position  in  the  foot,  and  its  insertion  are  described  before  ofthefo^ 
(p.  688). 

In  the  leg  the  muscle  is  immediately  beneath  the  fascia,  and  lies  Position  in 
on  the  peroneus  brevis.  Beneath  the  annular  ligament  it  is  placed  *  ^' 
over  the  middle  piece  of  the  external  lateral  ligament  of  the  ankle 
with  the  peroneus  brevis,  and  is  surrounded  by  a  single  synovial 
membrane  common  to  both.  The  extensor  longus  digitorum  and 
the  soleus  are  fixed  to  the  fibula  laterally  with  respect  to  it,  one 
being  on  each  side. 

Action,  With  the  foot  free  the  muscle  extends  the  ankle ;  then  Use  on  foot 
it  can  depress  the  inner,  and  raise  the  outer  border  of  the  foot  in  ^*' 
the  movement  of  eversion. 

When  the  foot  rests  on  the  ground  it  assists  to  lift  the  os  calcis,  and  fixed; 
4ind  the  weight  of  the  body  as  in  standing  on  the  toes,  or  in  walking,  on  the  l^g. 
And  in  rising  from  a  stooping  posture  it  draws  back  the  fibula. 

The  PERONEUS  BBEVis  (fig.  207,  ^)  reaches  the  outer  side  of  the  foot,  Peroneus 
and  is  smaller  than  the  preceding  muscle,  and  inferior  in  position  aSSSidto 
to  it.     It  arises  from  the  anterior  surface  of  the  shaft  of  the  fibula  fibula, 
for  about  the  lower  two  thirds,  extending  upwards  by  a  pointed 
piece  internal  to  the  other  peroneus  ;  and  from  the  intermuscular 
septum  in  front.   Its  tendon  passes  with  tliat  of  the  peroneus  longus 
through  the  external  annular  ligament,  and  is  placed  next  the  fibula 
as  it  turns  below  this  bone.    Escaped  from  the  ligament,  the  tendon  and  bone  of 
enters  a  distinct  fibrous  sheath,  which  conducts  it  along  tlie  tarsus  ^ 
to  its  insertion  into  the  projection  at  the  base  of  the  metatarsal  bone 
of  the  little  toe. 

In  the  leg  the  muscle  reaches  in  front  of  tlie  peroneus  longus.  Coonae- 
On  the  outer  side  of  the  os  calcis  it  is  contained  in  a  sheath  above    ""*■ 
tlie  tendon  of  the  former  muscle ;  and  each  sheath  is  Hned  by  a 
prolongation  from  the  common  synovial  membrane  beliind  the  outer 
•ankle. 

Action,  If  the  foot  is  unsupported  this  peroneus  extends  the  Use  on  tut^^ 
ankle,  and  moves  the  foot  upwards  and  outwards  in  eversion.  ^^ 

Like  the  long  muscle,  it  is  able  if  the  foot  is  supported  to  raise  and  fixed, 
the  heel,  and  to  bring  back  the  fibula  as  the  body  rises  from  and  on  the 
stooping.  "*• 


Section  VII. 

LIGAMENTS    OF    THE    KNEE,  ANKLE,  AND    FOOT. 

Directions,  In  examining  the  remaining  articulations  of  the  limb,  Examine 
the  student  may  take  first  the  knee-joint,  unless  this  has  become  knee  joint 
dry  ;   in  that  case  the  ligaments  of  the  leg,  ankle-joint,  and  foot 
may  be  dissected  whilst  the  knee  is  being  moistened. 

Dissection,  For  the  preparation  of  the  ligaments  of  each  articula-  Dissection 
tion,  it  is  sufficient  to  detach  the  muscles  and  tendons  from  around  *®  "^ 
it,  and  to  remove  the  areolar  tissue  or  fibrous  structure  which  mav 
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obscure  or  conceal  tlie  ligamentous  bands.     In  the  knee  a.  kind  of 
sponeurotic  capaule  is  to  be  defined  on  the  &ont  of  the  joint. 

Some  tendons,  namely,  those  of  the  biceps,  pophteus,  adductor 
magnua,  and  scniimembrnnoHus,  are  to  be  followed  to  their  iuBcrtion, 
and  a  part  of  each  is  to  be  left. 
"  Abticulationb  of  the  knee.  The  knee  is  the  lai^eat  hinge  joint 
in  the  body,  and  ia  fonned  by  the  contiguoua  ends  of  the  tibia  and 
femur,  with  the  patella-  The  articular  surfaces  of  the  bonee  are 
coTered  with  cartilage,  and  are  maintained  in  apportion  by  atrong 
and  numerous  ligaments. 

The  capiule  (fig.  214)  is  an  aponeurotic  covering  on  the  &ont  of 
the  joint,  which  closea  the  wide  intervals  between  the  antedor  and 

Fig.  214.*  Fig.  215.+ 


d,  the  lateral  ligomenla  ;  and  ia  derived  from  the  fascia  lata  united 
with  fibrous  offsets  of  the  eitenaor  and  fleior  muscles.  It  covers 
the  anterior  and  the  external  lateral  ligament,  being  inserted  below 
into  the  heads  of  the  tibia  and  fibula ;  and  it  blends  on  the  innti 
aide  with  the  internal  lateral  ligament.  It  is  not  closely  applied  to 
the  synovial  mcmlirane,  but  it  ia  united  below  with  the  interarticulir 
fihro -cartilages. 

ui  Dimection.  Four  external  ligaments,  anterior  and  posterior,  inter- 
nal and  estcnial,  are  situate  at  opposite  points  of  the  orticulatien. 
The  posterior  and  the  internal  lateral  ligament  will  appear  on  the 
removal  of  the  areolar  tissue  from  their  surfaces  ;  but  the  anterior 
and  tlie  estcnml  lateral  are  covered  by  the  aponeurosis  on  the  foro 
part  of  the  joint,  and  will  not  be  laid  bare  till   this  has  been  cut 

*  EiUrDLtt  ligament  of  the  fcnes  joint  (Bourger;). — 1.  Anterior  UgiinenL 
2.  Eitemal  lakral  ligament.      3.   InteroBseouB  ligament,     i.  Fart  of  ths 

t  lutetniJ  ligament  of  the  knee  joint  {Bonrgeiy).— 1.  TeDdou  of  the  el- 
tensor  muscle  enaing  I-elow  in  the  ligament  of  the  patelU,  2.  S.  Inteml 
lateral  ligament.     4.  IaUibI  vart  of  tbe  capsule. 
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through.    If  there  is  a  second  external  lateral  band  present,  it  is 
not  concealed  by  the  aponeurosis. 

The  external  lateral  ligament  (fig.  214,  *)  is  round  and  cord-like.  External 
It  is  attached  to  the  outer  condyle  of  the  femur  below  the  tendon  menUa^**** 
of  the  gastrocnemius,  and  descends  vertically  between  two  pieces  small : 
of  the  tendon  of  the  biceps  to  a  depression  on  the  upper  and  outer 
part  of  the  head  of  the  fibula.     Beneath  the  ligament  are  the 
tendon  of  the  popliteus,  and  the  external  lower  articular  vessels 
and  nerve. 

A  second  fasciculus  is  sometimes  present  behind  the  other,  but  occasioiua 
it  is  not  attached  to  the  femur  ;  it  is  connected  above  with  the 
gastrocnemius,  and  below  with  the  posterior  prominence  of  the 
head  of  the  fibula. 

The  tendan  of  the  hicej^s  is  inserted  by  two  pieces  into  the  points  ?**??**  ®'  i^ 
on  the  head  of  the  fibula ;  and  from  the  anterior  of  these  there  is  divided. 
a  prolongation  to  the  head  of  the  tibia.     The  external  lateral  liga- 
ment passes  between  the  pieces  into  which  the  tendon  is  split. 

The  tendon  of  the  popliteus  may  be  followed  by  dividing  the  Tendon  of 
posterior  ligament.  It  arises  from  the  fore  part  of  the  oblong  ^03^^^^* 
depression  on  the  outer  surface  of  the  external  condyle  of  the 
femur.  In  its  course  to  the  outside  of  the  joint,  it  crosses  the 
external  semilunar  fibro-cartilage  and  the  upper  tibio-peroneal  arti- 
culation. When  the  joint  is  bent,  the  tendon  lies  in  the  hollow  on 
the  condyle  ;  but  slips  out  of  that  groove  when  the  limb  is  extended. 

The  tendon  of  the  adductor  magnus  is  inserted  into  a  tubercle  on  Adductor 
the  internal  condyle  of  the  femur,  above  the  attachment  of  the  "^*^^- 
internal  lateral  ligament. 

The  internal  lateral  ligament  (fig.  215,  ^  is  attached  to  the  con-  Internal 
dyle  of  the  femur,  where  it  blends  with  the  capsule  ;  but  becoming  J^^  ^* 
thicker  below,  and  separate  from  the  rest  of  the  capsule,  it  is  fixed  attach- 
for  about  an  inch  into  the  inner  surface  of  the  tibia,  below  the  ^^^  * 
level  of  the  ligamentum  patellar. 

The  tendons  of  the  sartorius,  gracilis,  and  semitendinosus  muscles  *»  joined  by 
lie  over  the  ligament ;  and  the  tendon  of  the  semimembranosus,  branoeus.' 
and  the  internal  lower  articular  vessels  and  nerve  are  beneath  it. 
To  the  posterior  edge  some  fibres  of  the  tendon  of  the  semimem- 
branosus are  added. 

The  tendon  of  the  semimemhranoms  muscle  is  inserted  beneath  insertion  of 
the  internal  lateral  ligament  into  an  impression  at  the  back  of  the  JJlJi^JJ^o. 
inner  tuberosity  of  the  head  of  the  tibia :  between  it  and  the  bone  siw. 
is  a  sjmovial  bursa.    The  tendon  sends  some  fibres  to  the  internal 
lateral  ligament,  a  prolongation  to  join  the  fascia  on  the  popliteus 
muscle,  and  another  to  the  posterior  ligament  of  the  knee  joint. 

The  posterior  ligament  (h'gament  of  Winslow),  wide  and  mem-  Posterior 
branous,  covers  the  back  of  the  joint  between  the  two  lateral,  and  ^^K""®*^*" 
is  joined  by  fibres  from  the  tendon  of  the  semimembranosus,  which 
are  directed  across  the  joint  to  the  outer  side.     It  is  fixed  below  to  Two  seta  oC 
the  head  of  thci^Ha  behind  tlie  articular  surface,  and  above  to  the  *^'®** 
femur,  but  by  strongest  fibres  opposite  the  intercondyloid  notch. 
Numerous  apertures  exist  in  it  for  the  passage  of  the  vessels  and 
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nerves  to  the  interior  of  tlie  articulation ;  and  the  tendon  of  tbe 
popliteuB  pierces  it 

The  aalerior  ligamatt  (lig-amentum  patellte)  (fig.  215,  ^,  parted 
the  tendon  of  insertion  of  tlie  extensor  muscle  of  the  knee  (p.  62S), 
is  two  inches  long.  Superiorly  it  is  attached  to  the  lower  part 
of  tlie  patella,  and  to  the  depression  on  tlio  inner  surface  of  the 
apex  ;  and  inferiorlj  it  is  inserted  into  tlie  tuliercle  of  the  head  of 
the  tibis,  and  into  an  inch  of  the  bone  below  it.  An  expansion  of 
the  triceps  extensor  covers  it ;  and  a  bursa  intervenes  betweoi  it 
and  the  lop  of  the  Inhercle  of  the  tibia. 

DiMectioa  (fig.  210).  To  see  the  reflections  of  the  synovial  mem- 
brane raise  the  knee  on  blocks,  and  open  the  joint  by  an  indaioii 

Fifr  216.' 


on  each  8i<le,  above  tiie  patella.  When  the  anterior  part  of  the 
capsule  with  the  patella  is  thrown  down,  a  fold  (mucous  ligament) 
will  Iw  seen  extending  from  the  intercondyloid  fossa  of  the  femur 
to  a  mass  of  fat  below  the  patella.  On  each  side  of  the  knee-pan 
is  a  similar  fold  (alar  ligament)  over  some  fat. 

J  The  limb  may  be  luiJ  flat  on  the  table,  and  some  of  the  posterior 
ligament  may  be  removed,  to  show  tlie  pouches  of  the  sj-novial 
membnuie  wliich  project  behind  over  tlie  condyles  of  the  femur ; 
but  the  limb  is  to  be  replaced  in  the  former  position  before  the 
parts  ore  learnt. 

^  The  eynovktl  tiiemlirane  (fig.  21C)  lines  the  interior  of  the  capvnle, 
and  is  continued  to  the  articular  ends  of  the  bones.  It  invests  the 
interarticular  cartilageB  after  the  manner  of  aeroua  membranM,  and 

*  The  capulo  of  tho  knce-joiDt  cut  across,  and  the  patellk  thrDwn  dawn,  to 
ehow  ibe  named  folds  of  the  b^dotIeJ  a&e.  a.  Hucoai  liguneat.  i.  Intersil) 
and  f,  external  alar  Uiiimcnt, 
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sends  a  pouch  between  the  tendon  of  the  popliteos  and  the  external 
fibro-cartilage  and  the  head  of  the  tibia :  it  is  also  reflected  over 
the  strong  crucial  ligaments  at  the  back  of  the  joint. 

There  are  three  named  folds  of  the  synovial  membrane.  One  in  thrown  into 
the  centre  of  the  joint  is  the  mucous  ligament  (a),  which  contains  i^menS. 
small  vessels  and  some  fat,  and  extends  from  the  interval  between 
the  condyles  to  the  fat  below  the  patella.  Below  and  on  each  side 
of  the  patella  is  another  fold — alar  ligament  (b  and  c),  which  is 
continuous  with  the  former  below  the  patella,  and  is  placed  over  a 
mass  of  fat :  the  inner  (6)  is  prolonged  farther  than  the  outer  by 
a  semilunar  piece  of  the  serous  membrane. 

At  the  back  and  front  of  the  articulation  pouches  are  prolonged  Pouches, 
beneath  the  tendons  of  muscles.    Behind  there  are  two,  one  on  each 
side,  between  the  condyle  of  the  femur  and  the  tendinous  head  of  two  behind 
the  gastrocnemius.    On  the  front,  the  sac  projects  under  the  extensor 
muscle  one  inch  above  the  articular  surface ;  and  if  it  communicates  <uid  one 
with  the  bursa  in  that  situation,  it  will  reach  two  inches  above  the      ^"** 
joint-surface  of  the  femur.     When  the  joint  is  bent  there  is  a 
greater  length  of  the  serous  sac  above  the  patella. 

Fat  around  the  joint  Two  large  masses  are  placed  above  and  Aiticniar 
below  the  patella,  and  some  fat  is  located  around  the  crucial  liga-  ^^ 
ments. 

The  infra-patellar  mass,  the  largest  of  all,  fills  the  interval  be-  below  the 
tween  the  patella  with  its  ligament  and  the  head  of  the  tibia,  and  J***®"* » 
gives  origin  to  the  ridges  of  the  synovial  membrane.    From  it  a 
piece  is  continued  around  the  patella ;  but  it  is  larger  at  the  inner 
margin  of  the  bone,  than  on  the  outer,  and  overhangs  the  inner 
perpendicular   facet.    During   extension    of   the   joint   the   infra- 
patellar pad  is  applied  to,  and  lubricates  the  articular  surfaces  of  nw ;  « 
the  femur. 

The  supra-patellar  pad  is  interposed  between  the  triceps  extensor  above  the 
and  the  femur  around  the  top  of  the  synovial  sac,  and  is  greater  ^ 
on  the  outer  than  the  inner  side. 

Dissection  (fig.  217).  The  ligamentous  structures  within  the  cap-  Dissect  in- 
sule  will  be  brought  into  view,  wliilst  the  limb  is  still  in  the  same  Omenta, 
position,  by  throwing  down  the  patella  and  its  ligament,  and  clear- 
ing away  the  fat  behind  it.    In  this  step  the  student  must  be  careful 
of  a  small  transverse  band  which  connects  anteriorly  the  interarticu- 
lar  cartilages. 

The  remains  of  the  capsule  and  other  ligaments,  and  the  synovial 
membrane,  are  next  to  be  cleared  away  from  the  front  and  back  of 
the  crucial  ligaments,  and  from  the  interarticular  cartilages.  Whilst 
cleaning  the  posterior  cnicial  the  limb  is  to  be  placed  flat  on  the 
table  with  the  patella  down  ;  and  the  student  is  to  be  careful  of  a 
band  before  it  from  the  external  fibro-cartilage,  or  of  two  bands, 
one  before  and  the  other  behind  it. 

Ligaments  toithin  the  capsule.  The  ligamentous  structures  within  Ligaments 

the  capsule  consist  of   the  central  crucial  ligaments,  and  of  two  JJp^e^^ 

plates  of  fibro-cartilage  on  the  head  of  the  tibia. 

The  crucial  lifjainenta  (fig.  217)   are  two  strong  fibrous   cords  Two  crucial 

ligaments. 


Both  join 
BoUtlini 
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between  tlie  ends  of  the  tibia  and  femur,  which  maintain  in  oontact 
the  bonea.  They  croaa  one  another  somewhat  tike  the  legs  of  the 
letter  X,  and  have  received  their  name  from  that  circumstance. 
Une  is  much  anterior  to  the  other  at  the  attachment  to  the  tilut. 

Tlie  anlerior  ligament  (/)  is  moat  oblique  in  ita  direction,  and  is 
smaller  than  the  postarior.    Inferiorly  it  is  attaclied  in  &aot  of  the 
spine  of  the  tibia,  close  to  the 
Kg.  217."  inner  articular  surface,  reaching 

back  to  the  inner  point  of  the 
Bpine ;  superiorly  it  is  inserted  by 
ita  posterior  shorter  fibres  into  Hie 
back  of  the  out«r  condyle  of  the 
femur,  and  by  the  anterior  or 
longer  into  the  huder  part  of  the 
intercondyloid  foaaa. 

Tbe  potUrior  ligament  («)  is 
almost  vertical  between  the  bonea 
at  the  back  of  the  joist.  By  the 
lower  end  it  is  fixed  to  the  hinder- 
most  impression  of  the  hollow 
behind  the  spine  of  the  tibia,  near 
the  margin  of  the  bone ;  and 
above,  ila  posterior  shorter  fibres 
are  inserted  into  the  inner  con- 
dyle along  the  side  of  the  obliqne 
curve,  wliilst  the  anterior  and 
longer  reach  the  fore  part  of  the 
intercondyloid  foesa. 

The  use  of  these  Ugaments  m 
tlie  movements  of  the  joint,  after  the  external  ligaments  have  been 
cut  tlirongh,  may  now  be  studied. 

As  long  as  both  ligaments  are  whole  the  hones  cannot  be  separated 
from  each  otlier. 

Rotation  in  of  the  tibia  ia  stopped  by  the  anterior  cruciaL    BoU- 
'    tion  out  is  not  checked  by  either  ligament ;  for  the  bands  uncnMS 
in  the  execution  of  the  movement,  and  will  permit  the  tibia  to  be 
put  hind  foremost 

Supposing  the  tibia  to  move,  as  In  straightening  the  limb,  the 
anterior  prevents  that  bone  being  carried  too  far  forwards  by  the 
extensor  tendon,  or  by  force  ;  and  the  hgament  is  brought  into 
action  at  the  end  of  extension,  because  the  tibia  is  being  pnt  in 
front  of  the  femur.  Its  use  is  shown  by  cutting  it  acroaa,  and  leav- 
ing the  posterior  entire,  as  then  the  tibial  articulating  surfaces  can 
be  placed  in  front  of  the  femoral  in  the  half  bent  atale  of  the  joint 
Tlie  posterior  crucial  arrests  the  too  great  movement  bactcwards 

*  IntciarticaUr  ligament!  of  ths  kaee-joiDt.  a,  Intenul,  and  A,  wtHMl 
MrailuDU'  fibroHmtilage  ;  the  latter  lather  diiplaced  bj  th«  banding  of  lk« 
jtriiit.  r.  Foaterior  emcial  ligament,  vith  d,  tbe  aaceudiug  lipmtDtoni  lavl 
of  t)ie  extenial  Gbro-cartilage.  /.  Aaterior  cmeU  li^mant.  g.  Mdhr 
■nr&ca  of  the  f«mw. 
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of  the  tibia  hy  the  flexors  or  hj  force ;  nud  it  is  stretched  in  extreme 
flexion,  in  which  the  tibia  is  being  dniwn  back  from  tlie  femur. 
Tliis  use  will  be  ezemplilied  by  cutting  across  the  posterior  (in 
another  joint  or  in  another  dissection)  and  leaving  entire  tlie  ante- 
rior ;  when  this  has  been  done  the  articular  surfaces  of  the  tibia 
-can  be  carried  nearly  altogether  behind  the  condyles  of  the  femnr. 

The  interarlicular  or  eemxlunar  fihrv-carlihgeg  (fig.   218)  cover  fh „ 

partly  on  each  side  the  articular  surface  of  the  tibia,  SehJoT 

They  are  tiiick  at  the  outer  margin,  where  they  are  united  by  q 
fibres  to   the   capsule,   and   are  thin   at  the  inner  edge  ;  they  a 
lioUowed  on  the  upper  surface, 

so  as  to  assist  in  giving  depth  Pig.  218.* 

to  the  fossfe  for  the  reception 
-of  the  condyles  of  the  femur, 
ibut  are  flattened  below.  In- 
serted into  the  tibia  at  their 
■extremities,  they  are  coaraely 
fibrous  at  their  attachment  to 
the  bone,  like  the  crucial  liga- 
ments ;  and  Uiey  become  car- 
tilaginous only  where  they  lie 
between  the  articular  surfaces. 
The  synovial  membrane  is  re- 
flected over  them. 

Tlie  internal  cartilage  (a)  is  

«Toid  in  form,  and  is  a  segment  of  a  Inrger  circle  than  the  external,  ■onl- 
In  frent  it  is  attached  by  a  pointed  part  to  the  anterior  margin  of 
the  head  of  the  tibia,  in  front  of  the  anterior  crucial  ligament-  At 
the  back,  where  it  is  much  wider,  it  is  fixed  to  the  inner  lip  of  the 
hollow  behind  tiie  spine  of  the  tibia,  between  the  attachment  of 
the  oUier  cartilage  and  the  posterior  crucial  ligament. 

The  external  cartilage  (b)  is  nearly  circular  in  form,  and  is  con-  ^^'J^ 
nected  to  the  bone  within  the  points  of  attachment  of  its  fellow.  coUtId 
Its  anterior  part  is  fixed  in  front  of  the  spine  of  the  tibia,  close  to  *""  ■ 
the  outer  articular  surface,  and  opposite  the  anterior  crucial  ligament 
which  it  touches ;  and  its  posterior  extremity  is  inserted  behind  and 
iKtween  the  two  osseous  points  of  the  spine.    This  fibro -cartilage 
is  leu  closely  united  to  the  capsule  than  tiie  internal,  for  the  fore 
part  is  in  the  centre  of  the  joint,  and  the  tendon  of  the  poplitens 
muscle  separates  it  behind  from  that  membrane. 

The  outer  fibro -cartilage  is  provided  with  two  accessojy  bands, 
•one  at  the  fore  part,  the  other  behind. 

The  anterior  or  Irantcene  ligament  (c)  is  a  narrow  band  of  fibres  lUtnot- 
between  the  semilunar  cartilages  at  the  front  of  the  joint.    Some-  "*"' 
times  it  is  scarcely  perceptible. 

The  poilerior  or  ascending  band  (d),  thicker  and  stronger  than  tie  p™imt«r 

*  View  ot  the  bend  of  tbe  tibia  vitli  tlia  fibro-cartilages  attacbed  :  tba 
«TQciaI  ligaments  bave  bc«n  eat  tbCDogh.  a.  laner,  and  b,  oatar  wmilaiiar 
fibro-caitUage.  c.  TnuuTene,  and  d,  asccDdiiig  or  poalerior  band  (cat)  ot 
(be  eitenuU  cartilage,     e.  Foaterior,  ami/,  anterior  cmcial  UgamsDl 
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other,  Bprings  from  the  back  of  the  outer  fibro-cartilage,  and  i» 
inserted  into  the  femur  as  a  single  band  (fig.  217,  rf)  in  front  of  the 
posterior  crucial,  or  as  two  bands— one  being  before,  and  the  other 
behind  that  ligament. 

Use.  The  fibro-cartilages  deepen  the  sockets  of  the  tibia  for  the 
reception  of  the  condyles  of  the  femur,  and  fill  the  interval  between 
the  articular  surfaces  of  the  bones  at  the  circumference  of  the 
joint ;  they  moderate  the  injurious  efEect  of  pressure  of  the  one 
bone  on  the  other  ;  and  cause  the  force  of  shocks  to  be  diminished 
in  transmission. 

In  flexion  and  extension  they  move  forwards  and  backwards  with 
the  tibia.  During  flexion  they  recede  somewhat  from  the  fore  part 
of  the  joint,  and  surround  the  condyles  of  the  femur;  but  in 
extension  they  are  flattened  out  on  tiie  surface  of  the  tibia.  Of 
the  two  cartilages  the  external  moves  the  most  in  consequence  of 
its  ends  being  less  attached  to  the  capsule. 

In  rotation  the  fibro-cartilages  follow  the  tibial  movements,  but 
the  external  is  most  displaced  by  the  projecting  outer  condyle  of 
the  femur. 

The  accessory  bands  in  front  and  behind  serve  to  retain  in  place 
the  least  fixed  external  fibro-cartilage ;  thus  the  anterior  ligament 
keeps  forwards  the  fore  part  of  that  cartilage  in  flexion,  and  the 
posterior  secures  the  back  of  the  same  from  displacement  in  rotation. 

Articular  surfaces  of  the  bones.  The  end  of  the  femur  is  marked 
by  a  patellar  and  two  tibial  surfaces. 

The  patellar  is  placed  in  the  middle  line  above  the  others ;  it  i» 
hollowed  along  the  centre,  with  a  slanting  surface  on  each  side,  the 
outer  being  the  larger  of  the  two. 

The  surfaces  for  contact  with  the  tibia,  two  in  number,  occupy 
characters :  the  ends  of  the  condyles,  and  are  separated  from  the  patellar  im- 
pression b}''  an  oblique  groove  on  each  side.  On  the  centre  of  eadi 
is  a  somewhat  flattened  part,  which  is  in  contact  with  the  tibia  in 
standing;  and  at  the  posterior  third  is  a  more  convex  portion,, 
which  touches  the  tibia  in  rotation. 

The  inner  condyle  of  the  femur  is  curved  at  its  anterior  third,^ 
the  concavity  being  directed  out:  this  has  been  named  the  "obhque 
curvature."  Close  to  the  curved  part  is  a  semilunar  facet,  which 
touches  the  perpendicular  surface  of  the  patella  in  extreme  fiexioD. 

On  the  head  of  the  tibia  are  two  slight  articular  hollows,  the 
inner  being  the  deeper  and  larger,  which  rise  towards  the  middle 
of  the  bone,  on  the  points  of  the  tibial  spine. 
Snbdivi-  The  joint-surface  of  the  patella  is  marked  by  the  following  im- 

aurtwe^of"*^  pressions.    Close  to  the  iimer  edge  is  a  narrow  perpendicular  facet, 
patella.         and  along  the  lower  border  is  a  similar  transverse  mark.    Occupying 
the  rest  of  the  bone  is  a  squarish  surface,  which  is  subdivided  by  a 
vertical  and  a  transverse  line  into  two  pairs  of  marks — ^upper  and 
lower.     (Goodsir,  Edinb.  Med.  Jour.,  1855.) 
Kinds  of  Movements  of  the  joint.  The  chief  movements  of  the  knee  are  t^vo 

movement,    j^  number,  bending  and  straightening,  like  the  elbow ;  but  there  is, 
in  addition,  rotation  of  the  tibia  when  the  joint  is  bent. 
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Flexion  and  extension.  Each  of  these  movements  may  be  divided 
into  stages  for  the  purpose  of  particularizing  changes  in  its  direc- 
tion. 

Inflexion  the  tibia  with  its  fibro-cartilages  moves  backwards  round  Flexion, 
the  end  of  the  femur ;  and  its  extent  is  limited  by  the  extensor  Movement 

Ol  tJ  ma.  • 

muscle,  and  by  the  meeting  of  the  calf  of  the  leg  with  the  thigh. 

For  the  anterior  third  of  the  movement  the  tibia  is  directed  down  chance  in 
and  in  along  the  oblique  curve  of  the  inner  condyle,  giving  rise  to   "*^ 
rotation  inwards  of  that  bone ;  but  for  the  posterior  two  thirds,  the 
tibia  passes  straight  back  over  the  condyles. 

All  the  external  ligaments  are  relaxed,  except  the  anterior ;  and  state  of 
both  crucials  are  put  on  the  stretch  towards  the  end  of  flexion.         "gaments. 

In  extension  the  tibia  is  carried  forwards  imtil  it  comes  into  a  Extension, 
straight  line  with  the  femur,  when  the  uniting  ligaments  prevent  SfSSST 
its  farther  progress. 

In  the  hinder  two  thirds  of  the  movement  the  tibia  has  a  straight  conwe 
-course  over  the  condyles  of  the  femur ;  but  in  the  anterior  third  the  ®^*°*^ 
leg-bone  is  directed  up  and  out  over  the  oblique  curve  of  the  inner 
condyle,  and  is  rotated  out. 

All  the  external  ligaments  except  the  anterior  are  tightened,  and  SJa*® 
the  cnicial  cords  help  to  limit  extreme  extension.  menta.     * 

Rotation,  A  half  bent  state  of  the  knee  is  necessary  for  this  Two  kinds 
movement,  for  the  purpose  of  relaxing  the  anterior  crucial  and  the  ®' «>****<"*• 
external  ligaments;   and  the  foot  must  be  free.    Then,  the  tibia 
Mrith  its  fibro-cartilages  rotates  around  a  vertical  axis,  the  great  toe 
being  turned  in  and  out. 

During  rotation  in  the  inner  articular  surface  of  the  tibia  touches  Rotation  in. 
the  condyle  of  the  femur  and  moves  backwards ;  and  the  outer  arti-  ^JP^^JJ*'** 
<!nlar  surface,  separated  bv  a  slight  interval  from  the  thigh  bone, 
passes  forwards. 

Both  lateral   ligaments  are  loose ;   but  the  anterior  crucial  is  state  of 
gradually  tightened,  and  stops  finally  the  motion.  gamen  . 

In  rotation  out  the  opposite  movement  of  the  tibia  takes  place, —  Rotation 
the  inner  articular  surface  being  directed  forwards,  and  the  outer 
backwards. 

The  internal  lateral  ligament  controls  the  movement  by  its  fibres  Jtate  of 
being  made  tense.    The  crucials  have  not  any  influence  on  the 
motion  (p.  702). 

Movement  of  the  patella.  When  the  knee  passes  from  flexion  to  ex-  Moyement 
tension  the  patella  crosses  it  obliquely  from  the  outer  to  the  inner  ^  ^ 
fiide,  touching  in  succession  different  parts  of  the  femoral  articular 
surfaces. 

In  complete  flexion  the  knee-pan  lies  on  the  outer  side  of  the  Inflexion, 
joint  below  the  femur,  where  it  is  scarcely  perceptible,  and  is  fixed 
in  its  situation.     It  touches  tlie  semilunar  surface  on  tlie  inner  what  it 
condyle  by  its  perpendicular  facet,  and  the  imder  part  of  the  outer    ^ 
condyle  by  the  upper  and  outer  mark  on  its  square  surface. 

When  the  joint  is  passing  from  flexion  to  extension  the  upper 
pair  of  impressions  on  the  square  surface  of  the  patella,  and  the 
lower  pair  rests  successively  on  the  pulley-surface  of  the  femur. 

z  z 
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In  complete  extension,  the  patella  is  situate  at  the  upper  and 
inner  part  of  the  knee  joint,  where  it  is  very  prominent,  with  its 
apex  and  the  ligament  of  the  patella  directed  down  and  ont  to  the 
tihia.  For  the  most  part  the  knee-pan  articular  surface  is  raised 
above  the  trochlea  of  the  femur,  which  it  touches  only  at  the  upper 
edge  by  its  lower  transverse  facet. 

Peroneo-tibial  articulations.  The  tibia  and  fibula  are  united 
by  ligamentous  bands  at  the  extremities,  where  they  touch ;  and 
by  on  interosseous  ligament  between  the  shafts  of  the  bones. 

Dissection.  The  muscles  are  to  be  taken  away  from  the  front  and 
back  of  the  interosseous  ligament;  and  the  loose  tissue  is  to  be 
removed  from  a  small  band  in  front  of,  and  behind  the  upper  and 
lower  ends  of  the  tibia  and  fibula. 

The  UPPER  ABTicuLATiON  has  very  small  movement,  and  the  struc- 
tures between  the  ends  of  the  bones  are  two  small  bands,  anterior 
and  posterior. 

The  anterior  ligament  extends  over  the  joint  from  the  outer  tube- 
rosity of  the  tibia  to  the  head  of  the  fibula.  The  posterior  ligament, 
thinner  than  the  anterior,  is  attached  to  the  bones  behind  the  joint: 
it  is  covered  by  the  tendon  of  the  popliteus  muscle  and  a  prolon- 
gation of  the  synovial  membrane  of  the  knee  joint. 

The  articular  surfaces  are  covered  with  cartilage  :  and  a  synovia! 
membrane  lining  the  articulation  projects  backwards  so  as  to  tonch 
that  of  the  knee  joint. 

The  LOWER  ARTICULATION  posscsscs  an  anterior  and  a  posterior 
band,  together  with  an  inferior  ligament  between  the  ends  of  the 
bones. 

The  anterior  ligament  reaches  obliquely  from  the  lower  end  of 
the  tibia  to  the  fibula ;  and  the  posterior  has  attachments  behind 
the  articulation  similar  to  those  of  the  band  in  front. 

The  inferior  ligament  closes  the  space  between  the  contiguous  ends 
of  the  tibia  and  fibul^  and  consists  of  transverse  yellowish  fibres 
distinct  from  the  posterior  ligament.  It  is  fixed  on  one  side  to  the 
end  of  the  fibula  above  the  pit ;  and  on  the  other  it  is  inserted  into 
the  contiguous  part  of  the  tibia,  and  into  the  posterior  edge  of  the 
articular  surface  so  as  to  assist  in  deepening  the  hollow  into  which 
the  astragalus  is  received. 

Tlie  interosseous  ligament  fills  the  interval  between  the  bones  oi 
the  leg,  and  serves  as  an  aponeurotic  partition  between  the  muscles 
on  the  front  and  back  of  the  leg.  Its  fibres  are  directed  downwards 
for  the  most  part  from  the  tibia  to  the  inner  surface  of  the  fibula : 
but  some  few  cross  in  the  opposite  direction. 

Internally  it  is  fixed  to  the  outer  edge  of  the  tibia :  and  externally, 
to  tlie  oblique  line  on  the  inner  surface  of  the  fibula  along  the 
upper  three  fourtlis,  but  to  the  posterior  border  along  the  lower 
fourth  of  that  bone. 

Both  superiorly  and  inferiorly  is  an  aperture  which  transmits 
vessels.  The  upper  opening,  about  an  inch  in  length,  lies  along 
the  neck  of  the  fibula,  and  gives  passage  to  the  anterior  tibial 
vessels.    The  lower  aperture  is  close  to  the  fibula,  about  an  indi 
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above  the  lower  end,  and  ia  only  large  enough  for  the  small  anterior 
peroneal  veaaelB. 

Some  strong  irregular  bundles  of  fibres,  the  inferior  iitleroiteoag  Inferior 
ligammtl,  eitend  between  the  bones   below   the   aperture  for  the  *""'"' 
anterior  peroneal  artery.     It  may  be  seen  after  the  eiaminatioi]  of 
the  ankle  joiot  by  sawing  longitudinally  the  lower  ends  of  the  leg 

Ifovanent.  Very  little  movement  is  allowed  in  the  tibio-peroneal  HotEon 
articulations,  as  the  chief  use  o£  the  fibula  is  to  give  security  to  the 
ankle  joint  and  attachment  to  muscles  of  the  leg. 

In  the  upper  joint  there  is  a  slight  ghding  from  before  back.    In  in  qpp« 
the  lower  articulation  the  ligameata  permit  some  yielding  of  the  ^ 
fibula  to  the  pressure  of  the  astragalus,  as  when  the  weight  of  the  Sic™"^ 
body  is  thrown  on  the  inner  side  of  the  foot ;  hut  if  the  force  is  ^'^ 
Tiolent  the  lower  fourth  of  that  bone  will  be  fractured  sooner  than 
the  ligaments. 

AsncuLATiOH  OP  THK  ANKLE  (fig.  210).  Like  the  knee,  the  ankle  Bonu  [n 
18  a  ginglymoid  or  hiuge  joint.    In  this  joint  the  upper  surface  of  joint. 

Fig.  218.* 


the  aatragaliiB  is  received  into  an  arch  formed  by  the  lower  ends  of 
the  tibia  and  fitiiila  ;  and  the  four  ligaments  belonging  to  tbia  kind 
of  articslation  connect  togetlier  tlie  bones. 

DiMeetion.  To  make  the  dissection  required  for  the  ligaments  of  IH«i«tloB 
the  ankle  joint,  the  muscles,  and  the  fibrous  tissue  and  vessels  must  uii«}oiDt 
be  removed  from  the  front  and  back  of  the  articulation. 

For  the  purpose  of  defining  the  lateral  hgaments,  the  limb  mart 
be  placed  first  on  one  side  and  then  on  the  other.  The  internal 
ligament  ia  wide  and  strong,  and  lies  beneath  the  tendon  of  the 

*  Internal  lateiid  ligamtut  of  the  ankls  {altered  from  Bourgeij). — 1, 
Pnt«iior  piece.  2.  Uiddle  piece.  3.  Aaterior  piece  at  the  inner  ligament. 
4.  Inlerioi  calcaseo-Kapboid  ligament. 
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tibialis  posticus.  The  external  is  divided  into  three  separate  pidoes; 
and  to  find  these  the  peronei  muscles,  and  the  remains  of  the  annnlur 
ligament  below  the  outer  malleolus,  should  be  taken  away. 

The  anterior  or  tibio-tarsal  ligament  is  a  thin  fibrous  membrane, 
which  is  attached  to  the  tibia  close  to  the  articular  surface  ;  and  to 
the  upper  part  of  the  astragalus  near  the  articulation  with  the  sc^hoid 
bone.  In  the  ligament  are  some  rounded  intervals  and  apertures 
for  vessels.    On  the  sides  it  joins  the  lateral  ligaments. 

The  posterior  ligament  is  thinner  internally  than  externally  ;  and 
it  is  inserted  into  the  tibia  and  the  astragalus,  close  to  the  articular 
surfaces  of  the  bones.  Towards  the  outer  part  it  consists  of  trans- 
verse fibres,  which  are  fixed  into  the  hollow  on  the  inner  surface  of 
the  external  malleolus. 

The  internal  lateral  or  deltoid  ligament  (fig.  219)  is  attached  by 
its  upper  or  pointed  part  to  the  inner  malleolus,  and  by  its  base  to 
the  astragalus,  the  os  calcis,  and  the  scaphoid  bone,  by  fibres  which 
radiate  to  their  insertion  in  this  manner : — ^The  posterior  (*)  are 
directed  to  the  hinder  part  of  the  inner  surface  of  the  astragalus ; 
the  middle  (*^)  pass  vertically  to  the  sustentaculum  tali  of  the  os 
calcis ;  and  the  anterior  (^),  which  are  thin  and  oblique,  join  the 
inferior  calcaneo-scaphoid  ligament  and  the  inner  side  of  the  scaphoid 
bone.  The  tendons  of  the  tibialis  posticus  and  flexor  longus  digi- 
torum  are  in  contact  with  this  ligament. 

The  external  lateral  ligament  (fig.  220)  consists  of  three  separate 
pieces,  anterior,  middle,  and  posterior,  which  are  attached  to  the 
astragalus  and  the  os  calcis.  The  anterior  piece  (*)  is  a  short  flat 
band,  which  is  directed  from  the  fore  part  of  the  malleolus  to  the 
side  of  the  astragalus  in  front  of  the  lateral  articular  surface.  The 
middle  portion  (*)  is  flattened  and  descends  from  the  tip  of  the 
malleolus  to  the  outer  surface  of  the  os  calcis,  about  the  middle. 
The  po§terior  (')  is  the  strongest,  and  is  almost  horizontal  in  direc- 
tion ;  it  is  connected  externally  to  the  pit  on  the  inner  surface  of 
the  mBlleolus,  and  is  inserted  into  the  posterior  part  of  the  astra- 
galus behind  the  upper  articular  surface,  extending  to  the  groove 
for  the  flexor  pollicis  tendon. 

The  posterior  and  middle  fasciculi  are  placed  beneath  the  peronei 
muscles.  The  middle  part  is  but  slightly  in  contact  above  with 
the  synovial  membrane  of  the  ankle  joint ;  and  both  it  and  the 
posterior  piece  touch  the  8yno\aal  membrane  between  the  astragalus 
and  the  os  calcis. 

Dissection.  Dividing  the  ligaments  of  the  ankle  joint,  separate  the 
astragahis  from  the  bones  of  the  leg,  to  see  the  osseous  surfaces 
entering  into  the  joint. 

The  synovial  membrane  of  the  joint  lines  the  capsule,  and  is 
simple  in  its  arrangement. 

Articular  surfaces.  On  the  tibia  there  are  two  articular  faces,  one 
of  which  corresponds  with  the  end  of  the  shaft,  and  the  other  with 
the  malleolus.  On  the  fibula  the  surface  of  the  malleolus  which 
is  turned  to  the  astragalus  is  tipped  with  cartilage. 

Tlie  astragalus  Yitva  a.  central  articular  surface,  wider  before  than 
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behind  and  trochlear-shaped,  whicli  toiiclieg  the  end  of  the  tibia : 
and  on  its  sides  are  nrticulor  impressions  for  contact  with  the 
malleoli,  but  the  outer  one  is  the  largest. 

Movement.  Only  the  movements  of  flexion  and  extension  are  per- 
mitted in  the  ankle:  in  tbe  former  state  the  toes  arc  raised  towards 
tlie  fore  part  of  the  leg ;  and  in  the  latter,  they  are  pointed  towards 
t!ie  ground. 

In  flexion  the  astragalus  moves  backwards  so  as  to  project  behind ; 
and  all  further  motion  is  arrested  by  the  meeting  of  the  anterior 
edge  of  the  tibia  with  that  bone. 

The  posterior  ligament  is  stretched  over  the  projecting  head  of 
the  astragalus,  and  the  posterior  and  middle  ports  of  Uie  extemal 
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lateral,  and  the  posterior  piece  of  the  internal  lateral  ligament,  are 
made  tense. 

In  &cleng{ott  the  astragalus  moves  fonvords  over  the  end  of  the  e 
tibia,  and  projects  anteriorly.  A  limit  to  the  movement  is  imposed  to 
by  the  meeting  behind  of  the  antrngsilus  with  the  tibia. 

The   lateral  ligaments   are   partly  made  tight  as  in  flesion,  for  « 
instance  the  anterior  piece  of  the  eitemul,  and  the  fore  and  middle 
portions  of  the  internal. 

When  the  joint  is  half  extended  bo  that  the  small  hinder  part  of  •! 
the  astragalus  is  brought  into  the  arch  of  the  leg  bones,  a  alight 
movement  of  the  foot  inwards  and  outwards  may  be  obtained  ;  but 
if  the  foot  is  forcibly  extended  the  portions  of  the  lateral  ligo- 
ments,  attached  to  the  astragalus,  prevent  this  lateral  movement 
by  their  tightness. 

*  Eilenial  lateml  ligament  of  the  ankle  (altered  fcDm  Bonrgerj), — 1. 
Anteriar  parL  2.  Posterior  part.  3.  Middle  port  of  the  onter  lig&ment. 
i.  Int«ro«B«ua  of  astra^iu  and  oa  calcis.     5.   External  calcanea-Bcaphoid 
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Direction.  Tlie  joints  of  the  foot  will  be  demonstrated  by  r«- 
moving  from  both  the  dorsum  and  the  sole  all  the  soft  parts  whidi 
have  been  examined.  Between  the  different  taisal  bones  bands  of 
lig-ament  extend,  wbich  will  be  defined  hj  removing  the  areolir 
tissue  from  tbe  intervals  between  them  (fig.  221). 

It  will  he  more  odvantageons  for  the  student  to  clean  all  tbc 
ligaments  before  he  proceeds  to  leom  any,  than  to  prepare  onlytlw 
bands  of  one  or^culetion  Bt  a  time. 

Abticulatiok  of  the  a^tbagalub  and  08  CALCis.  These  bones 
ore  kept  together  by  two  joints,  and  a  strong  interosaeous  ligammt ; 
and  there  are  also  thin  banda  at  the  out«r  side  and  behind. 

The  poglerior  ligament  (fig.  221,  a)  consists  of  a  few  fibres  be- 
tween the  bones,  where  liiey  ere  grooved  by  the  tendon  of  the 
flexor  pollicis ;   and  the  external  ligament  (V)  is  connected  to  the 

Fig.  221.* 


sides  of  the  astragalus  and  os  calcis,  near  the  middle  piece  of  tlK 
external  lateral  ligament  of  the  ankle  joint. 

The  interoiimas  ligament  (fig.  221,  c)  con»sts  of  strong  vertical 
and  ohlique  fibres,  which  are  attached  above  and  below  to  the 
depressions  on  the  contiguous  surfaces  of  the  two  bones.  This 
band  extends  acroes  the  hones,  and  its  depth  is  greatest  at  tbe 
outer  side. 

In  a  subsequent  stage  of  the  dissection  (p.  713)  articular  surfsCM 
will  be  seen  between  the  bones,  viz.,  one  behind  the  interosseoDi 
h'gament,  and  one  in  front  of  it,  with  two  synovial  tnembranef. 

Movement.  Under  the  influence  of  the  weight  of  the  body,  as  in 
standing,  the  astragalus  moves  down  and  in  (not  straight  forwards) 
with  flattening  of  the  arch  of  the  foot,  so  tltat  its  head  projects 
against  the  calconco-scaphoid  ligament.  In  this  state  the  inter' 
osseous  ligament  is  put  on  the  stretch. 

*  View  of  the  dorsal  ligfimesta  of  the  tarsus,  a.  PoBteriar,  h,  exieraal  ud 
c,  interosseoiu  ligsaienla  betveen  utra^^as  and  os  calcis.  d.  iitagllir 
Kaphoid.  f.  Extematcalcaaeo-scaphoid.  /.  Internal,  and  ;,  nppar  olcueo- 
cnboiil  ligamenls.  h.  Dorsal  BCBpho-caboid  band,  i,  t,  I,  SotmI  ext«nali 
middle,  and  internal  icapho-cunsifonn  longitudinal  bands,  n.  Dmrnl  tnas- 
veise  bands  between  tlie  om^onn  «iA  ci^q\&  \»Mft. 
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When  the  pressure  of  the  leg  is  removed  the  astragalus  is  carried  and  when 
up  and  out  by  the  tightened  ligaments  and  muscles,  and  the  arch  SfJJJS^  '**" 
of  the  foot  is  restored. 

Astragalus  with  the  scaphoid  bone.  The  head  of  the  astn^alus  Astragalus 
is  received  into  the  hollow  of  the  scaphoid  bone,  and  is  imited  to  it  scaphoid 
by  a  dorsal  Ugament ;  but  the  plac«  of  plantar  and  external  lateral  ^***- 
ligaments  is  supplied  by  strong  bands  between  the  os  calcis  and  the 
scaphoid  bone,  which  will  be  noticed  below. 

The  dorsal  or  cutragalo-scaphoid  ligament  (fig.  221,  d)  is  attached  Dorsal  liga- 
to  the  astragalus  close  to  the  articulation,  and  to  the  dorsal  surface 
of  the  scaphoid  bone :  its  attachments  will  be  better  seen  when  it 
is  cut  through. 

Dissection,  Tlie  external  ligament  of  the  articulation  may  be  seen  To  lay  ban 
on  the  dorsum  of  the  foot  in  the  hollow  between  the  os  calcis  and  ugaments. 
the  scaphoid  bone.    Supposing  the  tendon  of  the  tibialis  posticus 
removed,  the  inferior  ligament  will  be  defined  in  the  sole  of  the 
foot  by  cutting  some  fibro-cartilaginous  substance  from  it. 

Tlie  inferior  ligament  (fig.  223,  c)  (calcaneo-scaphoid)  is  attached  inferior 
behind  to  the  fore  part  of  the  sustentaculum  tali  of  the  os  calcis, 
and  in  front,  to  the  hollow  on  the  under  surface  of  the  scaphoid 
•bone.  In  the  upright  posture  of  the  body  the  tendon  of  the  tibialis 
posticus  is  beneath  it  in  the  sole  of  the  foot ;  and  on  it  the  head  of 
the  astragalus  rests. 

The  external  calcaneo-scaphoid  (fig.  221,  e)  is  placed  outside  the  <xtemal 
head  of  the  astragalus,  and  serves  as  a  lateral  ligament  to  the  as-  ^5"°®** 
tragalo-scaphoid  articulation  ;  it  is  about  three-quarters  of  an  inch 
deep.    Behind,  it  is  fixed  to  the  upper  part  of  the  os  calcis,  between 
the  articular  surfaces  for  the  cuboid  bone  and  astragalus  ;  and  in 
front  it  is  inserted  into  the  outer  side  of  the  os  scaphoides. 

A  synovial  membrane  serves  for  this  articulation,  and  sends  back  Synovial 
a  prolongation  to  the  joint  between  the  fore  part  of  the  os  calcis  and  "^^^ 
the  astragalus. 

Articular  surfaces.  The  head  of  the  astragalus  has  two  articular  Surfkcesof 
'faces  ;  a  smaller,  below,  for  the  os  calcis ;  and  a  larger  one,  elon-  ^"®' 
gated  tranversely  and  larger  externally  than  internally,  for  the  sca- 
phoid bone.    The  scaphoid  bone  is  hollowed,  and  is  widest  exter- 
•nally. 

Movement,  The  scaphoid  moves  down  and  in  over  the  transversely  Movement : 
•elongated  head  of  the  astragalus,  or  up  and  out  in  the  opposite 
•direction. 

As  the  bone  is  forced  downwards,  the  upper  and  external  liga-  state  of 
raents  of  the  joint  are  made  tight ;  and  when  the  scaphoid  is  moved  "«anien  . 
in  the  opposite  way  the  strong  inferior  ligament  is  put  on  the 
"Stretch. 

The  OS  calcis  with  the  cuboid   bone.  The  ligaments  in  this  Os  caids 
articulation  are  plantar  and  dorsal,  the  former  being  much  the  bone,  by 
-strongest ;  and  there  is  also  an  internal  band. 

The  dorsal  ligament  (fig.  221,  g)  (superior  calcaneo-cuboid)  is  a  dorsal, 
rather  thin  fasciculus  of  fibres,  which  is  attached  near  to  the  con- 
tiguous ends  of  the  os  calcis  and  the  cuboid  bone  ;  it  is  sometimes 
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divided  into  tiro  parts,  or  it  may  be  situate  at  the  outer  border  of 

the  foot 
At  the  inner  side  of  the  ob  cuboides  is  a  atronger  internal  bani 

(fig.  221,/)  from  the  Os  calcis  ;  this  is  fixed  behind  hi  the  upper 

pnrt  of  the  oa  cat  cia,  external  to  the  band  to  the  scaphoid  bone,  and 

in  front  to  the  contiguoua  inner  side  of  the  os  cuboides. 
r       The  inferior  calcaneo-euboid  ligamaU  in  the  sole  of  the  foot  (fig. 

222)  is  miicli  the  strongest,  and  ia  divided  into  a  superficial  and  a 

deep  part  :— 

The  superficial  portion,  ligamentam  longum  planfa  ('),  is  attached 
,   to  the  under  wurfnce  of  the  os  calcia  from  near  the  posterior  to  the 


Fis,  222.  • 


Fig.  228.+ 


anterior  tubercle ;  its  fibrea  paaa  forwards  to  be  connected  with  the 
ridge  on  the  under  surface  of  the  cuboid  bone  ;  but  the  moat  b- 
temal  are  continued  over  the  tendon  of  the  peroncua  longus  musele,. 
asaJBtiitg  t(i  form  its  sheath,  and  are  inserted  into  the  bases  of  tbe 
third  and  fourth  metatarsal  bones. 

The  deep  piece  of  the  ligament  (fig.  223,  b),  seen  on  dirifflon  of 
the  superficial,  extenda  from  the  tubercle  and  the  hollow  on  the 
fore  part  of  tlie  under  surface  of  tUe  os  calcis,  to  the  cuboid  bone 
internal  or  posterior  to  the  ridge. 

*  FUuitai  ligameDtH  of  the  foot  (Bourgery). — 1.  Long  plantar  li^mtnL 
2.  Deep  portion  of  the  inferior  calcaueo-cuboid  ligiuueiit.  3.  Tendon  of  tlie 
peroneits  longiia  muscle. 

f  View  of  the  ioforior  ligamenta  of  the  tanal  bones,  a,  L«ig  ptaotar,  cub- 
b.  Sliort  or  ilcep  inferior  calcuLea-cnboid  ligament,  e.  Inferior  ealeann- 
Bcaiihoiil.  d.  Flautac  tranaverM  scaphoH:uboid  ligament,  e.  Dorsal  inur 
scapho -cuneiform  eitending  into  tbe  sole  of  the  foot.  /.  Plantar  tt 
ligament  between  the  inner  and  middle  cuaeifonn  boaiea.  y.  Plantar  ti 
TMM  band  betiiMik  t1»  cuibmi  uvl  <ratei  cnnuform. 
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A  simple  synovial  membrane  belongs  to  the  articulation.  Synovial 

ArUcular  surfaces.   Both  bones  are  flattened  towards  the  outer  g  * 
part  of  the  articulation  ;  but  at  the  inner  side  the  os  calcis  is  bone, 
hollowed  from  above  down,  and  the  os  cuboides  is  convex  to 
fit  into  it. 

Movement.  In  this  joint  the  cuboid  bone  possesses  two  movements,  Movement  : 
viz.  an  oblique  one,  down  and  in,  and  up  and  out. 

In  the  downward  movement  the  internal  lateral  and  the  upper  state  of 
ligament  are  made  tight ;  and  in  the  upward,  the  calcaneo-cuboid    sa^ents. 
ligaments  of  the  sole  are  stretched. 

Transverse  tarsal  articulation  (fig.  221).  Tlie  joints  of  the  Transverse 
astragalus  with  the  scaphoid,  and  os  calcis  with  the  cuboid  bone,  {Swus.' 
form  a  transverse  articulation  across  the  foot  in  which  the  move- 
ments of  inversion  and  eversion  take  place. 

In  inversion  the  great  toe  is  adducted  ;  the  inner  border  of  the  inversion, 
foot  is  shortened,  and  is  raised  from  the  ground  so  that  the  sole 
looks  inwards. 

The  scaphoid  bone  passes  down  and  in  over  the  head  of  the  movement 
astragalus,  being  approximated  near  to  the  inner  malleolus ;  and  ^     °°** 
the  cuboid  bone  moves  down  and  in  on  the  os  calcis.    The  cunei- 
form bones  are  raised  at  the  same  time  and  contribute  to  the 
movement  (p.  715). 

The  ligaments  connected  with  both  joints  on  tlio  dorsum  of  the  ?*»*«  o', 
X     i.  A-   ux        J  ligaments. 

foot  are  tightened. 

In  eversion  the  inner  border  of  the  foot  descends  and  lengthens,  Aversion : 
the  outer  border  is  raised,  and  the  great  toe  is  abducted  from  the 
middle  line  of  the  body. 

The  same  two  tarsal  bones  are  directed  up  and  out,  and  the  bones  and 
cuneiforms  sink. 

The  ligaments  in  the  sole  of  the  foot  of  both  joints  now  come  ligaments. 
into  use  to  prevent  over  movement. 

Dissection,  Saw  through  the  astragalus  in  front  of  the  attachment  Dissection, 
of  the  interosseous  ligament  between  it  and  the  os  calcis,  and 
remove  the  head  of  the  bone  for  the  purpose  of  observing  tlie  lower 
and  outer  calcaneo-scaphoid  ligaments. 

Then  the  interosseous  ligament  uniting  the  astragalus  and  the  os 
calcis  is  to  be  cut  through,  to  demonstrate  its  attachments,  the 
articular  surfaces  of  the  bones,  and  the  synovial  sacs  (p.  710). 

Articular  surfaces  of  the  two  hinder  tarsal  bones.    There  are  two  Surfaces  of 
articular  surfaces,  anterior  and  posterior,  to  both  the  astragalus  and 
the  08  calcis.    The  hinder  one  of  the  os  calcis  is  convex  trans- 
versely and  the  anterior  is  concave ;  but  sometimes  the  last  is 
subdivided  into  two.    The  surfaces  of  the  astragalus  will  have  a  and  astra- 
form  exactly  the  reverse  of  that  of  the  os  calcis,  viz.  the  hinder  one  *^"** 
concave  and  the  anterior  convex ;  the  anterior  is  seated  on  the  head 
of  the  astragalus. 

Dissection.  Tlie  calcaneo-cuboid  joint  may  be  opened  to  see  the 
articular  surfaces  :  and  the  student  is  to  keep  in  mind  that  all  the 
other  articulations  of  the  foot  are  to  be  opened  for  the  like  purpose, 
even  should  directions  not  be  given. 
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Articulations  of  the  scaphoid  bone.  The  scaphoid  bone  artiea- 
lates  in  front  with  the  three  cuneiform  bones,  and  laterally  with 
the  OS  cuboides. 

In  the  articulation  with  the  cuneiform  bones  (fig.  221)  there  are 
tliree  longitudinal  dorsal  ligaments  (i,  ^^  Q,  one  to  each  bone; 
but  the  innermost  is  the  strongest  and  widest,  and  extends  round 
the  inside  of  the  articulation  into  the  sole  of  the  foot  (fig.  223,  «). 

Tlie  place  of  plantar  bands  is  supplied  by  processes  of  the  tendon 
of  the  tibialis  posticus. 

A  synovial  membrane  (common  of  the  tarsus)  lines  the  articn- 
lation,  and  sends  forwards  prolongations  between  the  cnneifonn 
bones. 

In  the  articulation  with  the  os  cuboides  there  is  a  dorsal  oblique 
band  of  fibres  (fig.  221,  A)  between  the  contiguous  surfaces  of  the 
bones  ;  a  plantar  transverse  band  (fig.  223,  cZ),  which  is  concealed 
by  the  tendon  of  the  tibialis  posticus ;  and  a  strong  interosseous 
ligament. 

Wlien  the  bones  touch  the  siurfaces  are  tipped  with  cartili^, 
and  are  furnished  with  a  prolongation  from  the  conmion  synodal 
membrane  of  the  tarsus. 

Articulations  of  the  cuneiform  bones.  These  bones  are  united 
to  one  another  by  cross  bands ;  and  the  external  one  articulates  with 
the  08  cuboides  after  a  similar  manner. 

The  three  cuneiform  bones  are  connected  together  by  short  trans- 
verse dorsal  bands  (fig.  221,  n)  between  the  upper  surfaces.  Smilar 
plantar  ligaments  are  wanting,  except  one  between  the  two  inner- 
most (fig.  223,  /).  There  are  also  interosseous  ligaments  between 
the  contiguous  surfaces  of  the  bones.  Laterally  tiiere  are  articular 
surfaces  between  the  bones,  with  offsets  of  the  common  83moTial 
membrane. 

Where  the  external  cuneiform  touches  the  cuboid  bone  the  sur- 
faces are  covered  with  cartilage.  A  dorsal  ligament  (fig.  221,  n) 
passes  transversely  between  the  two  ;  and  a  plantar  ligament 
(fig.  223,  g)  takes  a  similar  direction.  Between  the  bones  there  is 
also  an  interosseous  ligament. 

Tliis  joint  is  furnished  either  with  a  distinct  synovial  sac,  or  with 
a  prolongation  of  the  common  tarsal  synovial  membrane. 

The  synovial  membrane  of  the  articulations  of  the  cnneiibnn 
bones  is  common  to  many  of  the  bones  of  the  tarsus.  Placed 
between  the  scaphoid  and  the  three  cuneiforms  it  sends  one  pro- 
longation forwards  between  the  inner  and  middle  cuneiform  to  the 
joints  with  the  second  and  third  metatarsal  bones  ;  another,  out- 
wards, to  the  articulation  of  the  scaphoid  with  the  cuboid  bone ; 
and  sometimes  a  third  to  the  joint  between  the  external  cuneiform 
and  the  os  cuboides. 

Articular  surfaces.  On  the  scaphoid  are  three  articnlar  faces,  the 
inner  being  rounded,  and  the  other  two  flattened.  The  three  cunei- 
forms unite  in  a  shallow  elliptical  hollow,  which  is  most  excavated 
internally. 

Movement.  TVic  cvmeMoroiX^csii^^  ^d.^  u^  and  out  on  the  scaphoid 
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in  inversion  of  the  fool,  and  down  and  in  in  eversion  ;  and  the  inner  ""*  ^"f" 
one  moves  roore  than  the  others  in  consequence  of  the  shape  of  the 
articular  Burfacce,  and  the  attachment  to  it  of  the  tibialis  anticus. 

When  the  bones  pass  down  the  dorsal  ligaments  are  made  tight:  sutaoftln 
and  u  they  rise  the  interosseous  and  transverse  plantar  bands  will  "B"""  > 
keep  them  united. 

In  standing  and  in  progreswon  these  hones  are  separated  some-  mdloint* 
what  from  eacli  other  with  diminution  of  the  arch  of  the  foot,  and  ^^Sim. 
stretching  of  the  transverse  ligaments  wliich  connect  them. 

Articolatios  Of  THE  »tETATARBAL  BOSKS.    The  bases  of  the  four  Union  of 
outer  metatarsal  hones  are  connected  together  by  dorsal,  plantar,  JJ^^T^ 
and  interosseous   ligamenta  ;    and  where 
their  lateral  parts  touch,  they  are  covered  Fig-  221,* 

with  cartilage,  and  have  offsets  of  a 
synovial  sac. 

The  donal  Itgameats  (fig.  224}  are  small  |   ^Jjj^  donal, 

transverse  bands   from  the   base   of    one 

metatarsal  bone  to  the  next.    Tlie  plantar  I£^^EPTV  pUntar, 

ligaments  {fig.  222)  are  similar  to  the 
dorsal.  Tlie  inleroeeeoue  ligaments  are 
short,  transverse  fibres  between  the  conti- 
guous rough  lateral  surfaces :  they  may 
be  afterwards  seen  by  forcibly^  separating 
the  bones. 

Lateral  tiniott.  The  four  outer  bones 
touch  one  another  laterally ;  the  second 
metatarsal  lies  against  the  internal  and 
external  cuneiforms  ;  and  the  fourth  is 
in  contact  internally  with  the  outer  cunei- 
form. Those  articulating  surfaces  are 
covered  with  cartilage  ;  and  are  provided 
with  synovial  membrane.  whicU  is  de- 
rived from  the  sacs  serving  for  the  articulation  of  Jthe  same  four  °~* 
metatarsal  with  the  tarsal  bones. 

The  metatarsal  hone  of  the  great  toe,  like  that  of  the  thumb,  is  O«»ttoo 
not  united  to  the  others  at  its  base  by  any  intervening  bands.  P*™"- 

The  digital  ends  of  the  five  metatarsal  bones  are  united  by  the  Aulsrior 
troTtsDerie  tnetatartal  ligammt;  this  has  been  described  in  page  686. ' 

Tarsal  with  metatarsal  BOSEH.  These  articulations  resemble  the  '^^j^,^ 
like  parts  in  the  hand,  as  there  is  a  separate  joint  for  the  great  toe, 
and  a  common  one  for  the  four  outer  metatarsals. 

Articalatioa  of  (he  rjreat  toe.  The  articular  ends  of  the  bones  are  "^"'"IPr 
incased  by  a  capmle,  and  are  provided  witli  an  upper  and  a  forcer 
longitudinal  band  to  give  strength  to  the  joint  :  the  lower  band  is  Hpu>to 
placed   between   prolongations   from    tlie   tendons   of   tlie   tibialis 
anticuB  and  pcroneus  longus. 

A  simple  tynotiai  membrane  sen-es  for  the  articulation.  •jMriil 
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Uni.'iiofthc     AiiTHTi.ATK'Ns  «'F  Tin:  srAriioiD  iioxE.  Tlic  Bcapho*  ^ 

M-ni'iJoia       j^^^,^  jjj  ^^^^jj^  ^^.j^jj  ^jj^  ^Ijj.^^  cniieifonn  bones,  o* 


fom 


llie  OS  cul»oi(l(  s. 
t.^ the tuiici-      In  tljc  (n'tUuhithm  with  the  cuneifonn  bonf 
form :  ihrtu   l(»iip:itu(linal  dorsitl  ligaments  (i,  Zr.  Ijj'j" 

hut  the  iimenn(»st  is  the  strongest  and  v 

th«'  hitiidv  of  the  articulation  into  the  so'  ^j^^.^..       [ 

The  phu/e  of  7>/<//j^</r  bands  is  suppli 

(•f  thf  til»ialis  posticus.  j^^pf 

synovial  A  si/unri(rl  mnnln'ane  (common  .mj.,j, 

***'  ■  h'ltii'ii,  and  sends  fonvards  pro'  ,,,^^\ 

Tothpcu-         111  tlie  arlkuhtthn  with  th*"  ,    .  .^  x- -.j 

1...U1  iM.no:    ,      1    r  n        /c     001    i\  •  .iitact  arc  tippcii 

.a.ul  of  lil.ros  (fig  221,  /<)  ^„,l  1,^^.^! 

bones  ;  ii  planUtr  transver  *  * 

by  the  tendon  of  the  t*  ,      ^     ^  ii\         k:„;  „r.. 

,/\  *  iini  bands  of  fibres,  wliicli  an' 

_    -  ,         ^^JI??^"  **i     1  *  y  y  extend  fi-om  the  tareal  ti»  iIk 

sjTioviai  Wlicn  the  bones  \y  ^  ,  .  .  ,.      _,, 

Nuc.  ,  if      •  1    J  „Jr  .itan*al  bone  receives  one  hgamem. 

and  are  funushed  y  ^       i  •  i  *i  ^i  *i    .w  . 

I       ^    £  i\.^  4../  ^%  to  which  there  are  three ; — the  tlirw 

inemhrane  ot  the  1/  .:         ,,  .,  .^        ,  ^-  ,„ 

I    ■      r*i         A  „„,,«..,  .«,^«r«/  11^  from  all  tlie  cuneiform  lu»nes,  one  iMii 

riwuif«..nji      ,                  xi.     •  (»bttans  a  litcaniciit  from  tlie  external  cuiioi* 

iw,iic«           to  one  anotnerx  ,         i  i-r  i    i            j?     •     i      ^         i  ^       .1 

•I              ,    .J  /  ill  and  litih  have  a  fuscicuhis  to  each  from  iIk* 

the  OS  cuDOidr 


the  cr 

8urf 

mr 


-riTnl  with 
the  cuboid 
l>uno : 


one  with  xiie  three 

jinulher,  ^  ,  mrnftt  (lij^.  2*J*J).  TIuTO  is  (uie  hnujituiihml  band  fp-'U'- 

,     .      ,.  iwiJ  (»ut«  r  cinieil'onii  to  the  corresponduii?  nKtatoTsal 

^  fc     it  between  tin-  cuboid  and  its  metatarsal  bones  tlicK'  an. 
most  (r    ■"      ,,      ,  ,.| 
♦l.«  cr    -'^^  scattered  iibivs. 

^^.  lattiaL  liijaYmut-i  are  longitudinal;  they  lie  dei-ply  betwcor. 

,/«iiies,  and  arc  connected  >\ith  the  second  and  third  luetatai-s.i'.s : 

..V will  be  better  set  11  by  cutting  the  transverse  l>ands  johiin;;:  the 

^j!('s  (if  the  bones.     'J'o  the  bone  of  the  second  toe  there  are  tw-> 

(^nds.  one  on  each  si«le ; — the  inner  is  strong  and  is  attacli'«l  ti> 

the  internal  euin  il'diii  ;  and  the  outer  is  fixed  into  the  nmUlle  er 

the  fHiter  cuneifonn  bcnie.     The  metatai'sal  bone  of  the  third  too  i^ 

Kvnov  provitled  with  one  lateral  slip  on  its  outer  side,  which  is  in^Lilul 

«ac.  above  into  the  extiiual  cuneiftuni  bone. 

Cc      ^  *  Oblique  plantar  lit/a incnt>i.  A  fasciculus  of  fibres  extends  aen'i« 

«'     /J?^'        from  the  front  i»f  the  internal  cuneiform   to  the  second  ami  third 
metatarsals ;  and  from  the  external  cuneiform  there  is  aiuither  slip 
to  the  metatarsal  bone  of  the  little  toe. 
jjncofihi         j^fiic  of  the  artlnjlation.  The  line  of  the  articuhUion  betwien  tin* 
(t^xw-sihu      tarsus   and   metatarsus  is  zigzag,  in   conse«iuence  ot   the   uui'-UiU 
^  '  leii^^ths  of!  the  cuneii'(trin   bnn»s.      To  open   the  ailiculatimi.  llio 

knife  should  be  carried  obliquely  fonvards  from  the  tuberesity  ot 
the  fifth  to  the  base  of  the  secoutl  metatarsal  bone ;  then  a\>out  two 
liufs  fartlier  back  for  the  union  <d'  the  second  metatarsal  widi  ll»e 
middle  cuneifdrni;  and  liualiy,  half  an  hich  in  front  of  the  last 
articulation,  for  the  ji»int  of  the  internal  cuneiform  with  the  tir."»t 
metatarsal  boive. 
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'al  membranes  are  present  in  these  torao-mctatarsal  Two  syno- 
r^  vial  mem- 

tj^  "een  the  cuboid  and  the  two  outer  metatarsals, 


^        ^^  Maceut  lateral  articular  surfaces  of  the  bones : 

V  -^      ^^  *^e  from  the  f olhnving. 

P^i^'^^      '^^  '''c  joint  between  the  external  and  middle 

^^'^  ''H,.       ''5jft  'Htil  bones  (third  and  second),  and  is 

5^*<^  '^. '-''.'          \i*  vial   membrane  belonging  to  the 

^■*\^^-  ^*/^^  the  cuneiform  bones  (p.  714): 

^    ''^    «/^^  ^^  ^^^^  lateral  articular  surfaces 

^^  '^^L'^^^^  '*^^^')  ii^^tatarsals. 

^^  ^            V''^^  "^r                      .aces   are  not  flat;  for  the  Form  of 

^  "'a  ad  the  tarsal  are  uneven  to  fit    **     "*** 


^^    *^  T^  .ge-shaped  form  of  the  metatarsal  bones  Motion  from 

^^9^^  ai  above   down  is  obtahiable;  and  this  is  ^    ^**   "^" 

<      ^  loe  and  the  next. 

^^  o  there  is  an  abductory  and  adductory  motion ;  and  with  abdac- 

'  .c  of  the  same  exists  in  the  fourth  toe.  adiurtion. 

jn.  All  the  superficial  ligaments  having  been  taken  away,  sejiarate  the. 
jroBseous  ligaments  of  the  tarsus  and  metatarsus  may  be  seen  ^"es- 
^parating  forcibly  the  cuneiform  bones  from  one  another  and 
at>m  the  08  cuboides ;  the  latter  bone  from  the  os  scaphoides  ;  and 
the  bases  of  tlie  metatarsals  from  one  another.  The  dissector  will 
find  that,  in  using  force,  the  bones  will  sometimes  tear  sooner  than 
the  ligaments. 

Metatarsus  with  ruALANGES.    These   are  condyloid   joints,  in  Union  of 
which  the  head  of  the  metatarsal  bone  is  received  into  tlie  ca^-ity  JJifj^joir.^* 
•of  the  phalanx.  Ungt-H,  iiy 

Each  articulation  has  two  lateral  and  an  inferior  ligament^  as  in  two  lateral 
the  hand;  and  the  joint  is  further  strengthened  above  by  an  ex- ^'jj^jJJJjJ^jj^ . 
pansion  derived  from  the  tendons  of  the  extensors  of  the  toes.     A 
-distinct  synovial  membrane  exists  in  each  joint. 

In  the  articulation  of  the  great  toe  there  are  two  sesamoid  bones,  gynoviai 
which  are  connected  with  the  inferior  and  lateral  ligaments.  ***^- 

All  these  structures  are  better  seen  in  the  hand,  wliere  they  are 
more  distinct ;  and  their  anatomy  is  more  fully  described  with  the 
dissection  of  that  part.     (Sec  page  322.) 

Surfaces  of  bone.  The  metatarsal  bone  has  a  rounded  head,  which  Form  of 
is  longest  from  above  down,  and  reaches  farthest  on  the  plantar 
.tiurface.    On  the  end  of  the  phalanx  is  a  cup-shaped  cavity. 

Movement,  In  this  condyloid  joint  as  hi  the  hand,  there  is  angular  Rind  of 
motion  in  four  different  directions,  with  circumduction.  motion. 

Flexion  and  extension.  When  the  joint  is  bent  the  phalanx  passes  Bemlin^ 
under  tlie  head  of  the  metatarsal  bone  ;  and  when  it  is  extended  \^^  cxt«nd- 
the  phalanx  moves  back  beyond  a  straight  line  with  the  metatarsal 
bone. 

A  limit  to  flexion  is  set  by  the  meeting  of  the  bones,  by  the  "tate  of 
stretching  of  the  fore  part  of  the  lateral  ligaments,  and  by  the  ^'^auicnti : 
extensor  tendon;  and  to  extension,  by  the  tightness  of  the  inferior^ 
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The  articular  surfaces  are  oval  from  above  down,  curved  inwards,, 
and  constricted  in  the  middle  ;  that  of  the  great  toe  is  excavated, 
and  the  other  is  convex. 

Movement.  There  is  an  oblique  movement  of  the  metatarsal  bone 
down  and  in  and  up  and  out,  like  that  of  the  internal  cuneifona 
with  the  scaphoid  bone  ;  and  this  will  contribute  ione  motion  to 
inversion  and  eversion  of  the  foot. 

The  joint  possesses  likewise  slight  abductory  and  adductoiy  move- 
ment. 

Articulation  of  tjiefour  outer  toes,  Tlie  three  outer  tarsal  bones  of 
the  last  row  correspond  with  four  metatarsals  ; — the  middle  cunei- 
form being  opposite  the  second  metatarsal  bone,  the  external 
cuneiform  touching  that  of  the  third  toe,  and  the  os  cuboidea 
carrying  the  two  outer  bones.  The  bones  in  contact  are  tipped 
with  cartilage,  and  have  longitudinal  dorsal,  plantar,  and  lateral 
ligaments,  witli  some  oblique  in  the  sole. 

The  dorsal  ligaments  (fig.  224)  are  thin  bands  of  fibres,  winch  are 
more  or  less  longitudinal  as  they  extend  from  the  tarsal  to  the 
metatarsal  bones.  Each  metatarsal  bone  receives  one  ligament, 
except  that  of  the  second  toe,  to  which  there  are  three ; — the  three 
bands  to  the  second  coming  from  all  the  cuneiform  bones,  one  from 
each.  The  third  bone  obtains  a  ligament  from  the  external  cunei- 
form ;  and  the  fourth  and  fifth  have  a  fasciculus  to  each  from  the 
08  cuboidcs. 

Plantar  ligaments  (fip:.  222).  There  is  one  longitudinal  hand  from 
each  of  the  two  outer  cmieiform  to  the  corresponding  metatarsal 
bone  ;  but  between  tlie  cuboid  and  its  metatarsal  bones  there  are 
only  some  scattered  fibres. 

The  lateral  ligaments  are  longitudinal ;  they  lie  deeply  between 
the  bones,  and  are  connected  \\\iXi  the  second  and  third  metatarsals: 
they  will  be  better  seen  by  cutting  the  transverse  bands  joining  the 
bases  of  the  bones.  To  the  bone  of  the  second  toe  there  are  two 
bands,  one  on  each  side : — the  inner  is  strong  and  is  attached  to 
the  internal  cuneiform  ;  and  the  outer  is  fixed  into  the  middle  or 
the  outer  cuneiform  bone.  The  metatarsal  bone  of  the  third  toe  is 
provided  with  one  lateral  slip  on  its  outer  side,  which  is  inserted 
above  into  the  external  cuneiform  bone. 

.  Oblique  plantar  ligaments.  A  fasciculus  of  fibres  extends  across 
from  the  front  of  the  internal  cuneiform  to  the  second  and  third 
metatarsals  ;  and  from  the  external  cuneiform  there  is  another  slip 
to  the  metatarsal  bone  of  the  Httle  toe. 

Line  of  the  articulation.  The  line  of  the  articulation  between  the 
tarsus  and  metatarsus  is  zigzag,  in  consequence  of  the  unequal 
lengths  of  the  cuneifonn  bones.  To  open  the  articulation,  the 
knife  should  be  carried  obliquely  forwards  from  the  tuberoaty  of 
the  fifth  to  the  base  of  the  second  metatarsal  bone ;  then  about  two 
lines  farther  back  for  the  union  of  the  second  metatarsal  with  the 
middle  cuneifonn ;  and  finally,  half  an  inch  in  front  of  the  last 
articulation,  for  the  joint  of  the  internal  cuneiform  with  the  first 
metatarsal  bone. 
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Two  synovial  membranes  are  present  in  these  tarso-metatarsal  Two  syno- 
-articuiations.  branes. 

There  is  one  between  the  cuboid  and  the  two  outer  metatarsals, 
which  serves  for  the  adjacent  lateral  articular  surfaces  of  the  bones : 
this  is  not  always  separate  from  the  following. 

The  second  m  placed  in  the  joint  between  the  external  and  middle 
cimeiforms  with  their  metatarsal  bones  (third  and  second),  and  is 
an  offset  of  the  common  synovial  membrane  belonging  to  the 
articulation  of  the  scaphoid  with  the  cuneiform  bones  (p.  714): 
prolongations  from  it  are  furnished  to  the  lateral  articular  surfaces 
of  the  second,  third,  and  fourth  (inner  side)  metatarsals. 

Articular  surfaces.  Tlie  osseous  surfaces   are  not  flat :  for  the  Form  of 
metatarsal  bones  are  undulating,  and  the  tarsal  are  uneven  to  fit     ®    "®'* 
into  the  others. 

Movement  From  the  wedge-shaped  form  of  the  metatarsal  bones  Motion  from 
a  slight  movement  from  above  down  is  obtainable ;  and  this  is  *    ^  ^''^ 
^eatest  in  the  little  toe  and  the  next. 

In  the  little  toe  there  is  an  abductory  and  adductory  motion ;  and  with  abdnc- 
a  small  degree  of  the  same  exists  in  the  fourth  toe.  idduSon. 

Dissection.  All  the  superficial  ligaments  having  been  taken  away,  separate  the 
the  interosseous  ligaments  of  the  tarsus  and  metatarsus  may  be  seen  ^d^- 
by  separating  forcibly  the  cuneiform  bones  from  one  another  and 
from  the  os  cuboides ;  the  latter  bone  from  the  os  scaphoides  ;  and 
the  bases  of  the  metatarsals  from  one  another.  The  dissector  will 
find  that,  in  using  force,  the  bones  will  sometimes  tear  sooner  than 
the  ligaments. 

Metatarsus  with  phalanges.    These   are  condyloid   joints,  in  Union  or 
which  the  head  of  the  metatarsal  bone  is  received  into  the  cavity  5[Iia*^SJ^ 

of  the  phalanx.  langee,  by 

Each  articulation  has  two  lateral  and  an  inferior  ligament y  as  in  two  lateral 
the  hand;  and  the  jomt  is  further  strengthened  above  by  an  ex-J^YSeSor: 
pansion  derived  from  the  tendons  of  the  extensors  of  the  toes.     A 
distinct  synovial  membrane  exists  in  each  joint. 

In  the  articulation  of  the  great  toe  there  are  two  sesamoid  bones,  synovial 
which  are  connected  with  the  inferior  and  lateral  ligaments.  •***'• 

All  these  structures  are  better  seen  in  the  hand,  wliere  they  are 
more  distinct ;  and  their  anatomy  is  more  fully  described  with  the 
dissection  of  that  part.     (See  page  322.) 

Surfaces  of  bone.  The  metatarsal  bone  h.as  a  rounded  head,  which  Form  of 
is  longest  from  above  down,  and  reaches  farthest  on  the  plantar 
•surface.     On  the  end  of  the  phalanx  is  a  cup-shaped  cavity. 

Movement.  In  this  condyloid  joint  as  in  the  hand,  there  is  angular  Kind  of 
motion  in  four  different  directions,  with  circumduction.  motion. 

Flexion  ami  extension.  When  the  joint  is  bent  the  phalanx  passes  Bending 
under  the  head  of  the  metatarsal  bone  ;   and  when  it  is  extended  JJL^  ®***'*  ' 
the  phalanx  moves  back  beyond  a  straiglit  line  with  the  metatarsal 
bone. 

A  limit  to  flexion  is  set  by  the  meeting  of  the  bones,  by  the  state  of 
stretching  of  tlie  fore  part  of  the  lateral  ligaments,  and   by  the  "8»»n«nw  • 
extensor  tendon ;  and  to  extension,  by  the  tightness  of  the  inferior, 
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and  the  hinder  part  of  each  lateral  ligament,  and  by  the  flexor 
tendons. 

Lateral  movement  The  phalanx  passes  from  side  to  side  across 
the  end  of  the  metatarsal  bone.  Its  motion  is  checked  by  the  lateral 
ligament  of  the  side  from  which  it  moved,  and  by  the  contact  with 
the  other  digits. 

Circumduction^  or  the  revolving  of  the  phalanx  over  the  romided 
head  of  the  metatarsal  bone,  is  least  impeded  in  the  great  toe  joint; 
but  these  movements  in  the  foot  are  not  so  free  as  in  the  hand. 

Articulations  of  the  phalanges.  There  are  two  phalangeal  joints 
to  each  toe,  except  the  first. 

Ligaments  similar  to  those  in  the  metatarso-phalangeal  joints,  viz., 
two  lateral  and  an  inferior^  are  to  be  recognised  in  these  articula- 
tions. The  joint  between  the  last  two  phalanges  is  least  distinct; 
and  oftentimes  the  small  bones  are  immoveably  united  by  osseous 
substance.  These  ligaments  receive  a  more  particular  notice  witii 
the  dissection  of  the  hand  (p.  323). 

A  simple  synovial  membrane  exists  in  each  phalangeal  articulation. 

Articular  surfaces.  In  both  phalangeal  joints,  the  nearest  phalanx 
presents  a  trochlear  surface ;  and  the  distal  one  is  marked  by  two 
lateral  hollows  or  cups  with  a  median  ridge. 

Movement.  Only  flexion  and  extension  are  permitted  in  the  two 
phalangeal  joints  of  the  toes,  as  in  the  hand. 

In  flexion  the  farther  phalanx  glides  under  the  nearer;  and  in 
extension  the  two  are  brought  into  a  straight  line. 

The  bending  is  checked  by  the  lateral  ligaments  and  the  extensor 
tendon ;  and  the  straightening  is  limited  by  the  inferior  ligament 
and  the  flexor  tendons. 


ABTEEIES   OF   THE   LOWER   LIMB. 
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TABLE  OF  THE  ABTEEIES  OF  THE  LOWEB  LIMB. 


I 

I 

i 

o 

I 


Eztenialpadic 

snperflcial  epi* 

gastric 
saperflcial  cir« 

cumflex  iliac 


ProAmda 


Ifnacular 
Anastomotic 


f  Snperior 
1  inferior. 


{Ascending 
descending 
transvexse. 

/Mascular 

internal  cli^umflex.  J  ^„tJg. 

Vtransverse  . 


I  final  branches. 


< 


first  perforating 

sct-ond  perforating  .    nutritious, 
third  perforating 
Ucnuinal  branch. 


j  Superficial 
(,  deep  branch. 


/'Muscular 
upper  internal ) 
ujitter  external ) 
lower  internal ) 
lower  external  f 
azygos  articular 
sural. 


Anterior  tibial 


iFopUteal    .         ( 


Posterior  tibial 


( 


articular 
articular 


Recurrent 

cutaneous 

muscular 

internal  malleolar 

extenial  malleolar 

articular 

tarsal 

( three  interos- 
•  (    seous. 
first  interosseous 
communicating 
to  deep  arch 

( To  great  toe  and 
'  (     half  the  next. 


metatarsal. 


digital 


( Peroneal    . 

nutritious  to 
tibU 

communicating 
#     to  peroneal 
'  articular 

internal  i»lantar 


.external  pUntar 


{Muscular 
nutritious  to  fibula 
anterior  peroneaL 


Muscuhu' 


plantar  aich 


/Muscular 
I  iiosterior  neifor- 
ating 
•  •{diKi^  for  three 
I     toes  and  a  half 
I  anterior  peifor- 
V    ating. 


N.B.  The  branches  of  the  internal  iliac  artery  which  end  In  the  limb,  will  be  found  in  the  tabl 
of  the  arteries  of  the  abdomen. 
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sural 
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^muscular. 


(  Superficial 
(  deep  branch. 


''Terminal  branch 
first  perforating 


External  plantar 


internal  plantar 
.  articular 
\  communicating 
to  saphenous 

nutritious 


/Muscular 


j>]antararch 


IPoflterior  per- 
forating 
digital  fhm 
threetoetn 
a  half 
anterior  per- 
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neal 
'"^  muscular 
*«  nutritious. 


f  Communicating  /^!«!l^*^"nH 
to  deep  archil    ^'^^ 

interosseous 


metatarsal . 


<  Three  interos- 
'  1    seous. 


tarsal 
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to  saphenous 
muscular 
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veins  fh)m  outer 
sideofoscalcis 
cutaneous  in  Uie 
leg. 


Xutritious. 


/ 


second  perforating 
third  perforating. 

{Ascending 
transverse 
descending 


UntemalcIrcmnflex.lJS? 


Branch  from  dorsal  arch  of  the 

foot 
]tlantar 
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and  anterior  tibial 
(  communicating  with  deep  veins 

of  thigh 
cutaneous  from  outer  and  inner 

parts  of  thigh 
external  pudic 
BUpeTficlal  epigastric 
superficial  cvic\xin&«.x  VW«a. 
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TABLE  OF  THE  NERVES  OF  THE  LOWER  LIMB. 


^1.  external    f  ^^Jtlfl!?!,^^ 
cutaneous  I    -^-Js. 
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Accessory 


{to  obturator  trunk 
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hip 


ip  Joint. 


to  obturator  extenius 
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2.  Obturator/ 
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Muscular 


j  To  gracilis 

( to  adductor  longus 


•  I  to  plexus  in  the 
v>    thigh  and  arter}' 


{To  adductor  bre- 
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5 
I 


Ui 


/^Superficial  por- 
tion 


3.  Anterior 
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Muscular 
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*  ( to  pectineus. 


middle  cutaneous 

.^"n^  """!*■      }  Anterior  and  inner  branches. 


^deeppart 


.}■ 


4.  Branch 
ofgeuito-  ^  To  integuments, 
crural 


Muscular 


{Tc 
to 
to 


To  rectus 

vastus  extemus— articular 

vastus  intemns  and  crureus  .  articoltt. 


internal  saphe<    )  Branch  to  plexus  over  patella 
nous       .       . )     to  leg  and  foot. 


a 

a 

I 

o 


1.  Small 
sciatic 


2.  Great 
sciatic 


{Inferior  gluteal 
inferior  pudendal 
cutaneous  to  gluteal  region,  thigh,  and  leg. 

'  Articular  to  hip 

to  hamstrings.  * 

/  Articular 
cutaneous 

lieroneal  conmiunicatiug 
recurrent  articular 


external  pop- 
liteal 


< 


. 


internal  pop 
liteal 


3.  To  gluteus 

4.  To  qua-     ) 

dratus  and  V  Articular, 
gemelli    . } 


5.  8ui>erior   f  To  glutei 

.    gluteal     .  ( to  tensor  vaginje  femoris 


-  \  niusculo-cuta-      ( To  jieronei 

neous      .       .  (  cutaneous  to  foot  and  toes 


{Mnscular 
articular 
cutaneous  to  two  toes. 
f  Articular 
muscular 
short  saphenous 

.  Mnscular  to  flexors 


posterior  tibial  .  ^ 


internal  plantar 


/Cutaneous  of  the  aol* 
muscular 
four  digital 

communicating  brandi 
^articular  to  the  toes. 


external  plantar 


{ 


A^w>  n.«f  i  Muscular 
deep  part.  I  articular 
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CHAPTER   X. 

DISSECTION    OF    THE    EYE. 
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Parts  in 
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Fonn  of  the 
ball 
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optic  nerve. 


Diameter ; 


Composi- 
tion; 

number  of 
coats, 
and  central 
liarts. 

Dissection. 


The  eyeball  is  the  organ  of  vision,  and  is  lodged  in  the  oibit 
Support^  in  tliat  hollow  on  a  mass  of  fat,  it  is  surrounded  by 
muscles  which  impart  movement  to  it ;  and  a  thin  membrane  (tanica 
vaginalis  oculi)  isolates  the  ball,  so  as  to  allow  free  movement 

Two  lids  protect  the  eye  from  external  injury,  and  moderate  the 
degree  of  light  admitted  into  the  interior  ;  and  the  anterior  or  ex- 
posed surface  is  covered  by  a  mucous  membrane  (conjunctiva). 

Directions,  In  the  absence  of  specimens  of  the  human  eye,  the 
structure  may  be  learnt  on  the  eye  of  the  ox  or  pig.  Let  tlie  stu- 
dent procure  half  a  dozen  eyes  of  the  ox  for  the  purpose  of  dissec- 
tion. One  or  two  shallow  basins  will  be  needed  ;  and  some  wax  or 
tallow  in  the  bottom  of  one,  or  in  a  deep  plate,  may  be  useful 

Dissection.  To  see  the  general  form  of  the  ball  of  the  eye,  and 
the  outer  surface  of  the  external  coat,  the  attachments  of  the  differ- 
ent muscles  are  to  be  taken  away ;  and  the  loose  mucous  membrane 
is  to  be  removed  from  the  front. 

The  ball  of  the  eye  (fig.  225)  is  roundish  in  form  and  consists  of 
two  parts,  which  differ  in  appearance,  viz.,  an  opaque  posterior  por- 
tion, forming  five-sixths  of  the  whole,  and  a  smaller  transparent 
piece  (cornea)  in  front ;  these  ^o  parts  are  segments  of  different- 
sized  spheres,  the  anterior  belonging  to  the  smaller  sphere.  To  the 
back  of  the  eye  the  optic  nerve  is  attached,  rather  to  the  inner  side 
of  the  axis  of  the  ball ;  and  around  it  nutritive  vessels  and  the 
nerves  enter. 

The  antero-posterior  diameter  of  the  ball  amounts  to  nearly  an 
inch  (^^ths),  but  the  transverse  measures  an  inch. 

The  organ  of  vision  is  composed  of  central  transparent  parts,  with 
enclosing  membranes  or  coats.  The  coats,  posited  one  within  another, 
are  named  sclerotic,  choroid,  and  retina.  The  transparent  media  in 
the  interior  are  likewise  three,  viz.,  the  lens,  the  aqueous  homoor, 
and  the  vitreous  body. 

Dissection.  To  obtain  a  general  idea  of  the  structures  to  be  dis- 
sected, the  student  may  destroy  one  eyeball  by  cutting  through  it 
circularly :  he  will  then  be  able  to  recognise  the  arrangement  of 
the  parts  mentioned  above,  with  their  strength  and  appearanoe; 
and  will  be  better  prepared  to  follow  the  directions  that  are  afte^ 
wards  given. 


CHARACTERS   OF   FIBROUS   COAT. 
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Fibrous  coat  op  the  eyeball.  The  outer  casing  of  the  eye  con-  Pibroua 
sists  of  an  opaque  hinder  part  called  sclerotic,  and  of  an  anterior  ^^^ 
transparent  portion,  the  cornea. 

The  SCLEROTIC  (cornea  opaca)  is  the  firm,  whitish,  and  opaque  Sclerotic 
portion  of  the  external  stratum  of  the  eyeball,  which  supports  the  ^*"^ 
more  delicate  structures  within. 

Dissection,  To  examine  the  inner  and  outer  surfaces  of  this  layer  Diisectiom 
it  will  be  necessary  to  cut  circularly  with  a  scissors  through  the  toterion 
cornea  close  to  the  sclerotic,  and  to  remove  the  cornea  from  the 
front  of  the  eyeball ;  on  piercing  the  cornea  the  aqueous  fluid  escapes 

Fig.  225.* 


from  the  containing  chamber.    The  other  structures  may  be  then 
abstracted  from  the  interior  of  the  sclerotic  covering,  and  may  be 

.  set  aside  with  the  cornea  for  subsequent  use. 

The  sclerotic  tunic  of  the  eye  (fig.  225,  a)  is  bell-shaped,  and  Form  and 
extends  from  the  entrance  of  the  optic  nerve  to  the  margin  of  the        " 

■cornea,  forming  about  five  sixths  of  the  ball. 

At  its  back,  and  a  little  to  the  inner  side  of  the  centre  (one  tenth  Apertures 
of  an  inch),  the  optic  nerve  {I)  is  transmitted  through  an  aperture 
in  it :  this  opening  decreases  in  size  from  without  inwards,  and  is 

-cribriform  when  the  nerve  is  drawn  out — the  lattice-like  condition 


behind. 


*  Diagram  of  a  horizontal  section  of  the  eyeball,  a.  Oater  or  sclerotic  coat, 
and  df  the  cornea,  b.  Middle  or  choroidal  coat,  m.  Ciliary  ligament,  t. 
Ciliary  process,  e.  Ciliary  muscle,  and  /,  iris.  c.  Inner  coat  or  retina,  con- 
•tinnoos  with  the  optic  nerre  behind,  witii  a  dark  Uyer  oataide  it.  g.  Lens. 
t.  Suspensory  ligament  of  the  lens.  h.  Vitreous  body,  n.  Hyaloid  mem- 
brane, i.  Posterior  chamber,  o.  Canal  of  Petit,  r.  Sinus  circularis  iridis. 
I,  Optic  nerre.  The  dotted  line  through  the  centre  is  the  longitudinal  axis  of 
-the  ball 

8  ▲  2 
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being  due  to  the  bundles  of  fibrous  tissue  between  the  funiculi  of 
the  nerve.  Small  apertures  for  the  passage  of  vessels  and  nerves 
are  situate  around  the  optic  nerve  ;  and  there  are  others  for  vessels 
at  the  front  and  centre  of  the  ball.  Anteriorly  the  sclerotic  is  con- 
tinuous with  the  transparent  cornea. 

On  the  outer  surface  this  coat  is  smooth,  except  where  the  muscleS' 
are  attached  ;  on  the  inner  aspect  it  is  of  a  dark  colour  with  flocculi 
of  fine  areolar  tissue  (membrana  fusca)  uniting  it  to  the  next  coatf 
and  with  the  ends  of  ruptured  vessels  and  nerves. 

The  sclerotic  covering  is  thickest  at  the  back  of  the  eyeball,  but 
it  becomes  thinner  and  whiter  about  a  quarter  of  an  inch  from  the 
cornea,  where  it  is  visible  as  the  "white  of  tlie  eye."  Where  it 
joins  the  cornea  it  becomes  again  somewhat  thickened.  In  its  sub- 
stance near  the  union  witli  the  cornea  is  a  small  flattened  venous 
space,  the  canal  of  Schlemm  (sinus  circularis  iridis)  (fig.  233,  O- 

Structure,  The  sclerotic  coat  is  formed  of  layers  of  white  fibrous 
tissue,  collected  into  bundles,  with  a  fine  network  of  yellow  or 
elastic  fibres.  In  it  are  scattered  nucleated  cells,  fusiform  in  shape, 
or  possessing  rays,  and  some  with  pigment.  Though  interlaced 
with  one  another,  the  fibres  have  rather  a  longitudinal  direction  to- 
wards the  back  of  the  ball,  and  a  transverse  one  at  the  outer  surface 
near  the  cornea.  Only  a  few  vessels  ramify  in  the  membrane,  and 
end  in  capillaries  with  large  meshes.  The  presence  of  nerves  in  it 
is  a  subject  for  inquiry. 

Cornea  (fig.  225,  r/).  This  firm  transparent  membrane  (cornea 
pellucida)  forms  about  one  sixth  of  the  eyeball,  and  measures  about 
half  an  inch  transversely,  but  rather  less  from  above  down.  Its 
shape  is  circular  ;  though,  when  viewed  in  front,  it  appears  largest 
in  the  transverse  direction,  in  consequence  of  the  opaque  sclerotic 
structure  encroaching  further  on  it  above  and  below  than  on  the 
sides. 

It  is  convex  anteriorly,  but  concave  posteriorly  ;  and  it  is  ^th 
to  ^^0^^  ^^  ^^  "^^^  ^"  thickness.  Its  anterior  is  of  rather  less  extent 
than  its  posterior  surface.  At  the  circumference  it  is  thinned,  and 
is  blended  with  the  sclerotic  coat  by  continuity  of  tissue.  Sup- 
ported by  the  aqueous  humour,  it  deflects  the  light  transmitted  to 
the  eye,  and  influences  by  its  greater  or  smaller  convexity  degrees 
of  sight  at  different  distances.  After  death  it  becomes  flaccid  froni 
the  ti'ansudation  of  the  aqueous  humour  ;  or,  if  the  eye  is  immersed 
in  water,  it  is  rendered  opaque  by  infiltration  of  the  tissue  by  that 
fluid. 

Structure  (fig.  22G).  The  cornea  is  laminar  in  texture.  It  is  con- 
structed of  a  special  thick  part  called  cornea  proper  :  in  front  of 
this  is  the  conjunctiva,  and  behind  is  the  membrane  of  Demoure. 

The  cornea  proper,  A  (lamellated  cornea),  is  made  up  of  a  series 
of  superposed  layers,  about  sixty  in  number,  wliich  join  one  anotha" 
at  numerous  points,  and  cannot  therefore  be  detached  for  any  dis- 
tance. The  laminas  are  formed  of  fibres,  continuous  with  those  of 
the  sclerotic,  and  are  flattened  into  membranous  layers,  arranged 
one  over  another.    This  structure  possesses  great  toughness ;  and 


Iilud  comek. 


STEUCTUEE  OP  COENEA. 

its  traDBparency  ia  destroyed  by  disturbniice  of  the  poMtion  of  the 
-Htrata.    Tlie  tissue  when  boiled  gives  cliondrin. 

Between  the  corneal  layers  are  flattened  irregular  spaces,  wluch 
..join  freely  witli  one  another  ;  and  these  intervals  are  occupied  by 
nucleated  atellate  cella,  called  corneal  corpuscUi. 

In  the  bcaltby  condition  bhodvuiek  do  not  permeat*  it,  but 
cease  iji  capillnty  loops  at  the  circumference,  Nerve»  ramify  in  it, 
after  loeing  their  opacity  at  the  circumference  :  they  are  said  to 
form  a  aubepitbelial  plexus  on  the  anterior  surface,  from  wbidi 
vftricoae  fibrils  are  prolonged  amongst  the  pieces  of  the  epithelium. 

The  membrane  at  the  back  of  the  cornea  (fig.  226) — membrane 
-of  Demours — consists  of  a  bosement  layer  covered  by  epithelium. 

The  basement  layer,  E  (posterior  elastic  lamina.  Bowman),  may  be 
peeled  o2  after  a  cut  lias  been  made  acroBSthe  com 
Lard  and  elastic,  measuring  ^„Vn^  ^  T^Sir^^  ^^  ^ 
neaa  ;  it  is  very  brittle,  tearing  readily  when 
an  atteiupt  is  mode  to  separate  it,  and  curls 
up  when  it  is  free,  with  the  attached  surface         ^  ■ 
innermost.    Though  very  elastic,  the  struc- 
ture  is   destitute   of   fibres.     It  is   always 
transparent,    and   remains  so   after   boiling, 
after  tlie  action  of   adds,  and   even   after 
.maceration. 

At  the  edge  of  the  cornea  this  lamina 
breaks  up  into  processes  ("  pillars  of  the 
iris  ")  wliich  blend  with  the  outer  mar^n  of 
the  iris,  and  with  the  sclerotic  and  choroid 

A  laminar  epttheliam,  a,  like  tliat  on  serous 
vmembranes,  clothes  its  free  surface  (fig.  22C). 

The  cojyuiictica  in  front  of  the  cornea  (fig. 
22G)  consists  chieily  of  epit^telium  cells, 
though  there  is  a  subjacent  basement-like 
•atratum. 

The  bosement  layer,  d  (ant.  elastic  lamina, 
.Bowman),  is  transparent,  and  only  from 
.■j^iTi*''  *°  ToVu*^''  °^  *"  '•'•^''  tliick.  It  seems 
■to  be  n  somewhat  hardened  piece  of  the 
cornea,  without  corneal  spaces  and  cor- 
.puscles.  From  it  fine  tlu-eads  are  prolonged  info  tlie  proper  corneal 
.layers,  as  in  tlie  woodcut. 

The  epitltelium,  d,  is  formed  of  tliree  or  four  layers  of  scales,  the  luuaaepl- 
-deeper  being  columnar,  but  tlie  superficial  laminar  in  fonn.  "™' 

Vasctlab  Coat  op  the  Eyeball  (fig.  229).  Tlic  nort  covering  b  Cborow  mot 
situate  within  the  sclerotic,  and  is  formed  chiefly  of  blood-vessels  "  ''**™"''' 

*  V«rticaJ  section  i  of  the  cornea. — h.  Basement  lajer  of  cornea,  with  d, 

the  coDJniictiTiil  epithelium  oa  it.  c.  Oblique  Gbr«B  from  it  to  the  hijoni  of 
^he  comoa.  e.  Basement  lamina,  vith  /,  epithelium  on  it  of  the  m«m- 
bmnc  of  Demours.     a.  Surface  dew  of  the  epithelium  of  tlie  membraoe  of 
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and  pigment  cells :  the  muscles  in  the  interior  of  the  ball  are  con- 
nected with  it. 

It  is  constructed  of  three  parts :  a  posterior  (choroid)  correspond- 
ing with  the  sclerotic ;  an  anterior  (iris)  opposite  the  cornea ;  and 
an  intermediate  ring  (ciliary  muscle)  on  a  level  with  the  union  of 
the  sclerotic  and  cornea. 

Dissection,  Supposing  the  cornea  of  an  eye  cut  through  circularly, 
as  before  directed  (p.  723),  it  will  be  necessary  to  take  away  the 
sclerotic  to  lay  bare  the  choroid  coat.  With  the  point  of  the  scalpel, 
or  with  a  shut  scissors,  detach  the  fore  part  of  the  sclerotic  from  the' 
front  of  the  choroid  by  breaking  through  a  soft  whitish  stmcture 
uniting  them.  Then,  the  eye  being  put  into  water,  the  outer  coat 
is  to  be  removed  by  cutting  it  away  piece-meal  with  a  scissora  ;  in 
taking  it  off  the  slender  vessels  and  nerves  beneath  are  to  be  pre- 
served. The  white  ring  around  the  eye  in  front,  which  comes  into^ 
view  during  the  dissection,  is  the  ciliary  muscle. 

For  the  purpose  of  obtaining  an  anterior  view  of  the  ciliaiy  pro- 
cesses, which  are  connected  with  the  anterior  termination  of  the  cho- 
roid coat,  let  the  cornea  be  removed  as  before  on  another  eyeball 
Detach  next  the  fore  part  of  the  sclerotic  from  the  choroid ;  and 
after  two  or  three  cuts  have  been  made  in  it  towards  the  optic  neire, 
the  resulting  flaps  may  be  pinned  out,  so  as  to  support  the  eye  in  an 
upright  position.  On  removing  with  care  the  iris,  taking  it  away 
from  the  centre  towards  the  circumference,  the  ciliary  processes  be- 
neath will  be  displayed.  A  posterior  view  of  the  processes  may  be* 
prepared  on  another  ball  by  cutting  through  it  circularly  with  a 
scissors,  about  one-tliird  of  an  inch  behind  the  cornea,  so  that  the 
anterior  can  be  removed  from  the  posterior  half ;  on  taking  away 
the  portion  of  the  vitreous  mass  adherent  to  the  anterior  part  of  the 
ball,  and  wiping  off  the  pigment  from  the  back  of  the  iris,  the  small 
processes  will  be  made  manifest.  By  means  of  this  last  dissection 
the  interior  of  the  choroid  coat  may  be  seen. 

If  a  vertical  section  is  made  of  another  eyeball,  it  will  sliow  the 
ciliar}'  processes  in  their  natural  position,  and  will  demonstrate  the- 
relative  situation  of  all  the  parts.  This  section,  winch  is  made  with 
diflSculty,  should  be  attempted  in  water  with  a  sharp  large  knifer 
and  on  a  surface  of  wax  or  wood,  after  the  cornea  and  sclerotic 
have  been  cut  with  a  scissors.  When  the  eye  has  been  divided,  the 
halves  should  remain  in  water. 

The  CHOROID  COAT  (fig.  225,  b)  is  a  thin  membrane  of  a  dark  colour,, 
and  extends  from  the  optic  nerve  to  the  fore  part  of  the  eyeball. 
When  viewed  on  the  eye  in  which  the  ciliary  muscle  is  entire,  it 
appears  to  terminate  there  ;  but  it  may  be  seen  in  the  other  direc- 
tions to  bend  inwards  behind  that  muscle,  and  to  end  in  a  series  of 
projections  (ciliary  processes)  behind  the  iris. 

This  covering  is  rather  tliicker  and  stronger  behind  than  in  front 
It  is  supported  at  the  bottom  of  the  eyeball  by  its  close  connection 
to  the  sclerotic  coat,  and  in  front  by  the  ciliary  muscle.  Posteriorly 
it  is  pierced  by  a  round  aperture  for  the  passage  of  the  optic  nerve;, 
and  anteriorly  it  is  united  with  the  iris. 


CHOEOIDAL   COAT   WITH   ITB    BTEUCTUEE, 

Tbe  outer  surface  (fig.  22D)  is  flocculent,  and  is  covered  by  the 
remnants  of  a  thb  membranous  layer  (membrona  fueca,  supra-cho- 
roidea)  between  it  and  the  sclerotic  coat :  on  it  may  be  seen  small 
TeioB  arranged  in  arches,  and  the  ciliary  arteries  and  nerves.  The 
inner  surface  is  smooth,  and  touches  the  thin  dark  pigmentary  layer 
of  the  retina  (fig.  2-25). 

The  ciliary  proceites  (fig.  227,  t)  are  solid  projections  on 
surface  of  the  choroidal  coat,  and  are  arranged  in  a  drcle.  About 
85  in  number,  they  lie  side  by  aide,  and  consist  of  larger  and  : 
smaller  eminences ;  at  their  inner  extremity  they  are  united  by 
transverse  ridges. 

About  .^th  of  an  inch  in  length,  they  increase  in  deptli  internally, 
and  projecting  around  the  lensi,  bound  circumferentially  by  their  free 
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ends  tlie  apace  (fig.  225,  i)  (posterior  chamber)  beltind  the  iris.  In 
front  they  correspond  with  the  back  of  the  iris  towards  their  inner 
end,  but  are  seporatetl  from  it  by  pigment ;  and  behind  they  are 
closely  connected  witli  the  membrane  (()  (suspensory  ligament) 
on  the  front  of  tbe  vitreous  body,  and  fit  into  hollows  between 
eminences  on  the  anterior  surface  of  that  membrane. 

Stniclure.  Tlie  choroid  coat  and  its  ciliary  processes  are  formed  Btraetdn  of 
principally  of  bloodvessels.     Bamified  pigment  cells  make  up  most  """"^ 
of  the  rest  of  the  coat. 

The  gtroma  or  web  of  tbe  choroid  is  formed  by  the  outrunners  of  lt«  tttooK 
special  pigment  cells  (fig.  228,  ^)  which  unite  together,  and  con- 
atrnct,  with  fine  areolar  tissue,  a  fibrous  network.    Its  meshes  are 
finer  towards  the  inner  than  the  outer  surface  of  the  choroid.    On 

*  Inner  ticw  al  tbe  front  of  the  choroid  coat  with  ita  ciliarj  proceraeo,  aod 
Ura  back  of  the  iris,  a.  Anterior  piece  of  tbe  choroid  coat.  b.  Ciliary  pro- 
cenes.  c.  IrU.  d.  Sphincter  of  the  pupiL  t.  Bundles  of  fibres  of  the  dilator 
nt  (be  pupil. 

+  Figment  cells  of  tbe  ejeball  (Kiitliker). — l.  Ramified  pigment  cells  oE 
the  choroid  coat.  B.  Vront  view  of  the  hnragoaat  cells  of  the  pigmental? 
membrane. 
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the  exterior  snd  interior  of  the  fibrous  web  tlie  Tesseh  ramify,  wiUi 

the  foHowiog  difference  in  their  arrangement. 
Blooil-ve>-         At  the  outer  part  (fig.  229)  the  larger  branches  of  both  uteciea 
**'*■  and  veins  are  situate  ;  and  the  veins  (A)  form  curves  (mtaa  vortitota) 

m*di(^ii  "  ^7  ^"-^  ™  ^^^  ^^  ^'^  chief  efferent  tronlcs.  In  the  interapacet 
pigmoit  of  t^'  veaaels  are  the  ramified  pigment  cells  (fig.  228,  *),  which 
^Mtaux-    contain  a  nucleua  and  molecular  grains  of  dark  brown  colouring 


matter.  At  the  inner  part  of  the  choroid  the  vessels  form  a  ni 
work  of  capillaries  without  pigment  cells,  and  with  meshes  amallcr 
than  elsewhere,  whose  interstices  are  ratlier  less  towards  the  h»tk 
than  the  &ont  of  the  eyeball :  this  part  of  the  choroidal  cost  ii 
described  sometimes  as  a  separate  layer  (tunica  Raygchi<uta}. 
Strncbuaot  In  the  ciliary  processes  there  is  a  similar  texture  of  ramified 
^^21  p™-    bloodvessels   tliough   with   larger  capillary   meshes   than   in  the 

Fig.  229.* 


choroid ;"  and  the  mtennixed  pigment  cells  lose  their  colouring 

matter  towards  the  free  ends. 
CUim  Ciliary  mubcle  (fig.  229).  In  the  eye  from  which  the  sclerotic 

""^    ■        coat  has  been  removed,  the  white  band  of  tlie  cihary  muscle  («) 

(tmnulM  albklui),  may  be  seen  in  ito  natural  position  outside  the 

front  of  tlie  choroid  coat. 
It  consists  of  nnstriated  fibres,  and  forms  a  grayiah  layer,  about 

■^'ih  of  an  inch  wide,  on  the  surface  of  the  choroid  coat  (fig.  229,  t) : 

there  are  two  sets  of  fibres  m  it,  radiating  and  circular  : — 
^uUitlng  The  radiating  or  superficial,  urine  in  front  from  the  sclerotic  coat 

(fig.  225,  a),  and  the  fibres  of  tlie  posterior  elastic  layer  of  Ihe 

•  View  of  the  trout  of  the  choroidal  coat  and  irii — eztunal  mrface  (Ziu). 
—a.  Sclerotic,  cut,  and  reflected,  i.  Choroid  coat.  e.  Irit  d.  Cirenlar.  t. 
Badiating  fibres  of  ciliary  muscle.  /.  Ciliary  nerree,  and  ff,  ciUttj  artoia* 
between  the  two  ouIm  ccia.ta.     h,  ^(bbjuA  \.^  choroid  coat. 
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<-omea ;  its  fibres  are  directed  backwards,  and  are  inserted  into  the 
<'horoid  coat  opposite  to,  and  rather  beliind  the  ciliar}'  processes. 
The  nerves  to  the  iris  pierce  it. 

The  circular  Jibres'J^cilisiry  ligament,  fig.  229,  d)  are  internal  to  circular 
the  radiating,  and  form  a  ring  about  ^th  of  an  inch  wide  around  ^  "^ 
the  edge  of  the  iris  :  they  are  not  attached  to  the  sclerotic  or  the 
-cornea. 

U»e,  The  radiating  fibres  of  the  muscle  draw  forwards  the  fore  Action. 

part  of  the  choroid  coat,  and  the  ciliary  processes,  and  thereby 

relax  the  suspensory  hgament  of  the  lens.    The  circular  fibres  are 

«aid  to  compress  the  outer  part  of  the  lens. 

The  IRIS  (fiff.  229,  c)  is  a  vascular  and  muscular  structure,  about  iriaiBv^z, 

cular  uid 
half  an  inch  in  diameter,  whose  vessels  are  continuous  with  those  muacuiar. 

of  the  choroidal  coat.   Its  position  and  connections  may  be  observed 

in  the  different  dissections  tliat  have  been  prepared. 

Placed  within  the  ring  of  the  ciliary  muscle,  it  is  suspended  in  front  Situation, 
of  the  lens  (fig.  225,/),  and  is  pierced  by  an  aperture  for  the  trans- 
mission of  tlie  light.     It  is  circular  in  form,  is  variously  coloured  Form, 
in  different  persons,  and  is  immersed  in  the  aqueous  humour.     By 
its  circumference  it  is  connected  with  the  choroid  coat   and  the  Attach- 
posterior  elastic  layer  of  the  cornea.    The  anterior  surface  is  free        * 
in  the  aqueous  humour,  and  is  marked  by  lines  converging  towards  surface 
the  pupil.    The  posterior  surface  is  covered  with  a  tliick  layer  of  posterior, 
pigment  (fig.  225),  to  which  the  term  uvea  has  been  applied. 

The  aperture  in  it  (fig.  229)  is  the  ^>m^>/Z  of  tlic  eye  ;  tliis  is  The  central 
slightly  internal  to  the  centre,  and  is  nearly  circular  in  form,  but  *^     ^"^' 
its  size  is  constantly  varying  (from  ^^^th  to  ^  of  an  inch)  by  the 
contraction  of  the  nmscular  fibres,  according  to  the  degree  of  light 
acting  on  the  optic  nerve. 

Membrane  of  the  pupil.  In  the  fetus  the  aperture  of  the  pupil  is  Membrane 
closed  by  a  vascular  transparent  membrane,  which  is  attached  to  }*u  thefetua. 
the  edge  of  the  iris,  and  divides  into  two  distinct  chambers  the 
■space  in  which  the  iris  is  suspended.    The  vessels  in  it  are  con-  Situation ; 
tinuous  beliind  with  those  of  the  iris  and  the  case  of  the  lens. 
About  the  eighth  month  the  vessels  become  impervious,  and  at  the  timeofdla- 
time  of  birth  only  fragments  of  the  structure  remain.  api^earance. 

Structure  (fig.  227).  The  stroma  of  the  iris  is  composed  of  fibres  9?J?J21?***'' 
of  areolar  tissue,  arranged  circularly  at  the  circumference,  and  as 
radiating  bundles  passing  like  rays  towards  the  pupil.     In  it  are 
involuntary  muscular  fibres,  both  circular  and  radiating,  together 
with  pigment  cells.     Vessels  and  nerves  ramify  through  the  tissue. 

Muscular  fibres,  Tlie  sphincter  of  tJie  pupil  (fig.  227,  d)  is  a  narrow  Muscular 
band  about  ^^^th  of  an  inch  wide,  which  is  close  to  the  pnpil,  on  JpiiScter 
the  posterior  aspect  of  the  iris.    The  flilator  of  the  pupil  (e)  is  said  an^  aiutor 
to  begin  at  the  outer  border  of  the  iris,  and  to  consist  of  bundles  of  of  pupU. 
fibres  wliich  join  one  another,  and  end  internally  in  the  sphincter. 

Action,  Enlargement  of  the  pupil  is  effected  by  shortening  of  the  How  they 
radiating  fibres  ;    and  diminution,  by  contraction  of  the  circular  * 
ring.    The  movements  of  the  iris  are  involuntary  and  regulate  the 
.admission  of  light  into  the  ball. 
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Poritlnnud      Tlie  pigment  ctlls  are  spread  out  in  the  etroms,  and  are  dispoMti 
raml*^^'   ^"^  ""^  ^fth  BurfaccB.     In  the  Htroma  they  are  ramified  and  irre- 
gular, as   in   tho   choroid   (fig.   228,  *),   and  may  contain  yellow, 
brown,  or  very  dark  pigment.    On  the  front  they  are  ovaliflh  or 
rounded,  but  Btill  ramified ;  and  behind,  where  tliere  is  a  thick 
layer  (uvea),  the  cells  are  round  without  outrunners,  and  are  filled 
Pigmmt       with  granules.    The  colour  of  tlie  iris  ia  dependent  upon  the  tint, 
givs*  eolo«r.  ^^^  ^|^  poBition  of  tlie  pigment. 

Artnia  m       The  arferiti  of  the  Iris  (fig.  230,  *)  hare  a  looped  aRangement : 

'"'**■  they  are   derived   chiefly  from   the  long   and  the  anterior  ciliiiy 

branches  (if),  but  some  come- 

Fig,  230.*  from  the  vessels  of  the  dliaij- 

a  processes.     On  airiving  at  the 

ciliary  muscle  the  long  ciUaiy 

arteries  form  a  circle  («}  btoohiI 

the  margin  of  the  iris ;   from 

this    loop    other    onastomofic- 

branches  ore  directed  towatds 

the  pupil,  near  whicli  they  join 

in  a  second  arterial  circle  (/). 

From  the  last  circle  capillarira 

run  to  the  pupil,  and  end  in 

The  vein*  resemble  the  arte- 
ries in   their  arrangement  in 

the  iris,  and   terminate  in  tbe 
veins  of  the  choroidal  coat. 
The  nm-rt  of  the  iris  {fig. 
Ouiii^  230,  a)  divide   into   branches, 

which  communicate,  and  extend  towards  the  pupil  ;  they  are  with- 
out dark  outline,  and  llieir  ending  is  not  known. 
.Mi«rieii  nf        CiLiARV  Ve.«sels  ASH  Nerves  (fig.  229).  Tlie  ciliary  arteries  *re- 
Uis  eyewu    oSfaeta  of  the  ojihthalniic  (p.  46),  and  supply  the  choroid,  tlie  ciliaiy 
processes,  and  the  iris.    They  are  classed  into  posterior  and  anterior, 
and  two  of  the  first  set  are  named  long  ciliary  ;  hut  they  will  not 
be  seen  without  a  special  ijijection  o£  tlie  vessels  of  the  eye. 
ii«t»rior  The  posterior  ciliary  branches  (j)  pierce  the  sclerotic  coat  aronnd 

and  close  to  tlie  optic  nerve,  and  running  forwards  on  the  choroidr 
enter  its  substance  at  different  points. 
Iwoof  thcBi       Two  of  this  set  (long  ciliary)  are  directed  forwards,  one  on  cacK 
lUiaiy.     ^    aide  of  tbe  eyeball,  and  form  n  circle  aronnd  tlie  iris  in  the  ciliary 
muscle,  as  before  ciplnined.     In  the  ball  the  outer  one  lies  rather 
above,  and  the  inner,  rather  below  the  middle. 
eiKiiy"  "^"^  anterior  ciliary  arteries,  five  or  six  in  number,  are  smaller 

than  the  posterior,  and  arise  at  the  front  of  tbe  orbit  from  muscular 


"  Diatril.ution  of  the 
ilia  reprcGCDting  the  nerves.  a. 
uaiting  in  n  plexus,  6,  witliin  it  (K 
of  tbe  tcbegIb.  d.  Ciliary  arteries, 
the  iris.    /.  Inner  ciTcW  it  icbmIs 


and   Teasela  of   the  irif 
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branches  (p.  46)  ;  they  pierce  the  sclerotic  coat  about  a  line  behind 
the  cornea,  supply  the  ciliary  processes,  and  join  the  circle  of  the 
long  ciliary  vessels.  In  inflammation  of  the  iris  these  vessels  are 
enlarged,  and  offsets  of  them  form  a  ring  around  the  cornea. 

The  posterior  ciliary  veins  (fig.  229)  are  commonly  four  in  number.  Posterior 
and  the  branches  entering  these  trunks  form  arches  (A)  (vasa  vorti-  ^^^®     *- 
cosa)  on  the  surface  of  tlie  choroid  coat :  they  perforate  the  sclerotic 
layer  at  separate  points,  midway  between  the  cornea  and  the  optic 
nerve,  and  end  in  the  ophthalmic  vein. 

Anterior  cilianj  veins  begin  in  a  plexus  within  the  ciliary  muscle,  anterior 
and  accompany  the  arteries  through  the  sclerotic  to  end  in  the  oph-  veiuaf 
thalmic :  they  communicate  with  the  venous  space  of  the  sinus  cir- 
cnlaris  iridis  (p.  724). 

Tlie  ciliary  nerves  (fig.  229,  /)  are  derived  from  the  lenticular  Ciliary 
ganglion,  and  the  nasal  nerve  (p.  95).    Entering  the  back  of  the  ^^^'^ 
eyeball  with  the  arteries,  they  are  continued  with  the  vessels  between 
the  sclerotic  and  choroid,  nearly  as  far  as  the  ciliary  muscle:  at 
this  spot  the  nerves  send  offsets  to  the  cornea,  and  piercing  the 
fibres  of  the  ciliary  muscle,  enter  the  iris,  but  their  manner  of  ending 
is  unknown.    Offsets  from  the  nerves  supply  the  ciliary  muscle  and  end  in  iris 
the  choroid.  ^^^^ 

Chamber  of  the  Aqueous  Humour  (fig.  225).   The  space  between  space  cou- 
the  cornea  in  front  and  the  lens  behind,  in  which  the  iris  is  suspended,  tainingaque- 
contains  a  clear  fluid  named  the  aqueous  humour.      In  the  fetus 
before  the  seventh  month  this  interval  is  separated  into  two  by  the 
iris  and  the  pupillary  membrane,  but  in  the  adult  it  is  only  partly  is  partly 
divided,  for  the  two  communicate  through  the  pupil.    The  boun-  two  by  the 
daries  of  the  two  chambers  may  be  seen  in  the  eye  on  which  a  ^**- 
section  has  been  made. 

The  anterior  chamber  is  the  larger  part  of  tlie  space ;  it  is  limited  Anterior 
in  front  by  the  cornea,  and  behind  by  the  iris.  ^^ 

The  posterior  chamber  (e)  is  a  narrow  interval  beliind  the  iris  at  Posterior ; 
the  circumference,  which  is  bounded  in  front  by  the  iris  ;  beliind  **J  iwund- 
by  the  lens  capsule,  and  by  a  piece  of  the  membrane  (suspensory 
ligament  of  the  lens)  on  the  front  of  tlie  vitreous  humour ;  and  at 
the  circumference  by  the  ciliary  processes. 

The  aqueous  humour  is  quite  transparent,  and  consists  nearly  of  Aqueous 
pure  water.  A  small  quantity  of  chloride  of  sodium,  with  some  "*"*""*• 
extractive  matter,  is  in  solution  in  it. 

The  Retina  (fig.  225,  c).  This  layer  (tunica  nervea)  is  in  part  ReUna  con- 
continuous  'with  the  optic  nerve,  and  is  the  most  delicate  of  all  the  opSc  wsrve?*^ 
coats  of  the  eyeball.    On  it  the  image  of  objects  is  formed  in  the 
bottom  of  the  eye. 

Dissection,  The  retina  can  be  satisfactorily  examined  only  on  an  Dissection 
eye  wliich  is  obtained  within  forty-eight  hours  after  death.     To  J^^JJJ  ^® 
bring  it  into  view  on  the  eyeball  in  wliich  the  choroid  coat  was 
dissected,  the  choroidal  covering  must  be  torn  away  carefully  with 
two  pair  of  forceps,  whilst  the  eye  is  immersed  in  water  or  spirit. 

The  retina  is  the  most  internal  of  the  tliree  concentric  strata  in  Situation  in 
the  globe  of  the  eye,  and  is  situate  between  the  choroid  coat  and  *y®**^* 
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tbc  ti-ansparcnt  mass  (vitreoiu)  in  the  interior.    It  b  moulded  npaii, 
Form  and  supported  by  tlie  vitreons  body  ;  and   its  fonn  is  tiiat  of  a 

segment  of  a  sphere,  witli  a  large  aperture  in  front.      Begianing 
ind  ert«nt.    behind  ftt  the  optic  nerve  (fig,  226,  f ),  tlie  thin  layer  extenda  forwards 
to  tlie  ciliary  proceaaeB  (their  outer  eitremitiea),  where  it  ends  in  a 
wavy  border — the  ora  terrata. 

Where  tlie  retina  ceases  in  front,  a  tliin  gray  layer  (n'tiory  part 
of  the  retina)  compoeed  of  elongated  nucleated  cells,  which  are  not 
nerve  elements,  is  continued  on  as  far  as  the  tips  of  the  ciliaij  pro- 
cesses (fig.  233,j)  on  which  it  enda. 
<ol(nii;  Tlie  retina  is  of  a  pinkiah  gray  colour,  and  is  semitran^)arent 

when  fresh,  so   tliat  an  image  can  be  seen  on  it  when  the  two 
I'Xterriol  coats  of  the  eye  have  been  removed  ;  hut  it  soon  loses 
timni*-        this  traiislacency,  anil  is  moreover  rendered  opaque  by  the  action 
renqiiod     p£  water  and  other  substances.    Its  thicitnesa  is  greater  at  the  pos- 
terior than  the  anterior  part  of  tlie  eyeball,  being  -^ih  of  an  indi 
in  the  former,  and  y^th  in  the  latter  situation. 
J*"'*?'™';  On  the  outer  surface  of  tlie  dissected  retina  are  aome  fine  frag- 

cnlent.  ments  of  a  structure  (Jocoh's  membrane)  to  he  noticed  presently, 

which  float  in  the  fluid  in  which  the  preparation  may  lie  placed. 
On  the  'file  inner  surface  is  smooth  ;  it  ia  covered  with   folds  in  a  pre- 

fiM  an'      poration  of  an  eye  cut  in  two,  but  theae  are  accidental,  in  consequence 
""^  of  the  membrane  having  lost  ita  proper 

Fig.  231, •  support    At  the  spot  where  the  optic 

iwnuopti-  '"^.^^^^^  nerve  expands  (porus  opticus)  is  the 

central  arttry  of  tlie  retina  (Sg.  231). 
In  the  interior  of  the  human  eye, 
in  tlie  axis  of  the  ball,  is  a  slightly 
elliptical  yellow  part  (fig.  231),  -^llt 
of  on  inch  in  diameter,  which  is  named 
the  yellme  njiot  (limbua  Inteus  of 
Siimmerring).  Almost  in  the  centre 
of  tliat  spot  is  a  minute  hollow,  the 
forea  cmtralU,  wiiich  appeals  black  in 
"■"'*■  consequence  of  the  tliinnees  of  the  wall 

allowhig  the  dork  pigment  outside  to  lie  seen. 
Layer*  in  Structure  (fig.  232).  In  tlie  retina  are  layers  or  strata  with  hlood- 

vesaels :  viz.,  an  inner  ('),  composed  of  nerve  elements ;  an  outer 
(')  (Jacoh's  membrane),  formed  of  peculiar  Ivodies  ;  and  an  inter- 
mediate or  granular  layer  (-) ;  and  outside  all  ia  a  pigmentary  etratnm. 
Passing  through  tlie  loyers  of  the  retina  cscept  Jacob's  and  the  pig- 
mentary, are  minute  tlireada — fibres  of  Muller. 
^J™"'!"'""  Tlie  lai/er  of  iierce  tuhttance  (')  ia  made  up  of  nerve  fibres,  and 
of  a  molecular  matrix  containing  different- sized  nerve  cells;  tbew 
constituents  have  the  following  arrangement : — 
iuatT"  ^'''^  tubules  of  tlie  optic  nerve  (A),  having  become  solid  in  texbore 

*  Objects  on  the  inoer  lorface  of  tbe  retjna.  In  the  centre  ot  tbe  ball  ii 
the  jcllow  limLus  luteus,  here  repredcnted  bj  sbadiog  ;  oad  ia  ila  middle  the 
dark  spot.  To  the  iaaer  liite  is  tha  nerve,  with  '" 
(SomnierriDg). 
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and  gray  in  colour  from  the  absence  o£  the  white  aubstance  of 
Schwann,  radiate  in  biindleH  from  the  end  of  the  optic  trunk,  and  Jj'Jf^' 
communicate  together  to  construct  a  thin  web  at  the  inner  aspect  „ern 
of  the  ner\-ous  layer ;  this  delicate  network  with  lengthened  meshes  S''"'  '■ 
diminishes  in  strength  os  it  is  followed  forwards. 

Outside  the  ner^-e  fibres  is  a  stratura  of  molecular  material  (/),  »ini»n 
with  large  pale   pyriform   and  roundish  nucleated   neri-e  cells  (3)  ^„l^^ 
with  offsets :  this  layer  begins  at  tlie  entrance  of  tlio  optic  nerve,  ceil*. 
and   becomes  thinner  as   it   extends 
forwards.      Around   the   optic  nerve  ^S  232 

the  cells  arc  arrHnged  in  a  layer  one 
deep,  but  over  t)ie  yellow  spot  theyare 
about  six  or  eight  deep  ;  near  the  ora 
serrata  they  are  scattered  in  clusters. 
An  of&et  from  each  cell  is  supposed 
to  join  internally  the  nerve  fibres  ; 
and  other  offsets  are  prolonged  ex- 
ternally into  the  molecular  material 
(/)  and  seem  lost  in  iL 

The  outer  or  columnar  stratum  (') 
(Jacob's  membrane)  conasts  of  two 
different  elements — rods  and  cones, 
which  are  arranged  with  their  ends 
inwards  and  outwards. 

The  roth  (a)  are  elongated  solid 
and  grooved  particles,  which  are 
pointed  at  the  inner  end,  and  are 
more  numerous  than  the  other  ele- 
ments ;  from  tlieir  iimer  ends  fine 
threads  (rod -fibres)  are  prolonged 
through  the  outer  set  of  granules  (e), 
and  are  there  connected  with  ellip- 
tical transversely  striated  bodies.  TllB 
eona  (6)  are  shaped  like  a  Hask  with  a  long  neck,  and  hare  the  Cotm, 
larger  end  turned  inwards  :  they  do  not  project  so  far  out  as  the  'or™. 
rods.    When  viewed  on  the  outer  surface,  they  form  large  isolated 

*  Uagaified  vertical  KCtion  of  the  retina  (altered  from  KulUker)— 1. 
Colnmnar  layer  with  rods,  a,  and  cones,  b,  2,  Qnnalar  lajer  with  outer,  e, 
and  inner  granules,  t,  and  intermediate  non-granular  pirt,  rf.  3.  Nervous 
Ujer  witli  y,  nerre  cells,  uid  k,  nerve  fibres  :  ontside  the  celk  \a  a  finely 
granular  part,  /,  anJ  inside  the  fibres  a  limiting  layer,  t,  formed  by  fibr«e  o( 
HOUer. 

On  tho  left  of  the  vertical  section  is  an  ideal  plan  of  the  connection  of  the 
seveisl  parts.  Thus  the  nerve  celt,  g,  nnitea  internallj  vith  nerve  fibres,  and 
eKtemally  irith  the  inner  granular  layer ;  and  the  inner  grannlar  layer  is 
farther  joined  by  a  thread  (fibre  of  MiiQer)  to  the  enter  granular  layer. 

jL  Microscopic  appearance  of  the  onter  snr&ce  of  the  retina  oier  the 
jellov  spot,  where  there  are  only  cones.  I.  Appearance  of  the  retina  near 
the  yellow  spot — a  single  circle  of  rods  surrounding  each  cone  ;  m.  ap^iearance 
of  the  middle  of  the  retina,  a  large  number  of  the  rods  surroanding  each 
cone.  In  all  three  figures  the  laiger  rings  reprennt  the  cones,  and  tie  smaller 
ones  the  rods  seen  endwise. 
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swellings  (m)  amongst  the  ends  of  the  rods,  and  at  a  deeper  leveL 
By  their  inner  ends  they  are  united  with  a  pear-shaped  cell 
(fig.  232)  in  the  outer  part  of  the  granular  layer,  and  are  said  to 
reach  as  far  as  the  molecular  material  (d)  between  the  two  sets  of 
granules. 

In  the  fresh  state  both  are  soft,  clear,  and  homogeneous,  with  a 
glistening  appearance,  but  these  clxaracters  are  soon  destroyed  by 
water  and  other  fluids  :  their  structure  is  very  uncertain. 

The  granular  layer  Q)  consists  of  innumerable  rounded  and 
ovalish  bodies  with  nuclei,  which  are  collected  into  two  sets  (e  and 
c),  with  an  intervening  fine  molecular  material  {d). 

In  the  inner  set  (e)  there  are  several  kinds  of  cells,  whose  nature 
is  unknown  :  two  sets,  which  are  oval  and  nucleated,  are  said  to 
have  this  arrangement : — One  is  connected  with  the  fibres  of  MiUler; 
and  the  other  has  a  fibre  at  each  end,  like  a  bipolar  ganglion-cell, 
which  is  continued  outwards  and  inwards  into  the  molecular  material 
(d  and/). 

In  the  outer  set  (c)  two  kinds  of  nucleated  cells  are  to  be  recog- 
nized, which  are  connected  with  the  fibres  from  the  rods  and  cones 
in  Jacob's  layer.  The  cells  of  the  rod-fibres,  tlie  most  numerous, 
are  elliptical,  and  marked  by  cross  strias  (Henle)  (fig.  232).  Tie 
cells  of  the  cone-fibres  are  pyrifonn  in  shape,  with  the  base  turned 
to  the  cone,  but  are  free  from  cross  stripes. 

Tlie  intervening  molecular  portion  (rf)  has  a  striated  appearance, 
from  the  passage  of  the  fibres  of  Muller  through  it. 

The  fibres  of  Muller  (fig.  232)  are  extremely  fine  threads,  which 
pierce  the  substance  of  the  retina,  supporting  and  uniting  the 
several  layers,  as  with  a  framework  of  areolar  tissue:  they  reach 
from  Jacob's  layer  to  the  inner  surface.  As  they  pass  tlirough  the 
granular  layer  they  are  connected  with  very  fine  threads  amongst 
both  set  of  granules  (c  and  c)  ;  and  in  tlie  inner  set  («)  eadi 
possesses  an  oval  nucleated  cell.  At  the  inner  surface  of  the 
retina  they  are  dilated  and  joined  to  each  other,  so  as  to  construct 
a  boimding  stratum  (t)  {memhrana  Uniitans  intenia)  ;  and  at  the 
outer  part  they  are  united  into  another  boundary  line  at  the  bases 
of  the  cones  (memhrana  limitans  externa). 

Structure  of  the  yellow  spot.  The  strata  of  the  retina  undeigo 
modifications  in  the  yellow  spot,  tlie  chief  of  which  are  the  follow- 
ing : — externally,  the  rods  of  Jacob's  layer  (*)  are  absent,  and  the 
cones  become  less  bulged  and  longer  towards  the  centre.  Inter- 
nally, the  nerve  cells  (g)  of  the  layer  (')  are  six  to  eight  deep,  but 
the  nerve  fibres  (h)  gradually  cease  at  the  edge  of  the  central 
fovea.  Tlie  intermediate  strata  thin  gradually  towards  the  fovea 
centralis,  where  they  are  so  blended  as  to  render  difficult  their 
identification. 

The  yellow  colour  is  due  to  pigment  diffused  through  the  sub- 
stance, except  through  Jacob's  membrane  and  the  outer  set  of  oelb 
(c)  of  the  granular  layer.    Water  removes  it  easily. 

Capillary  vessels  occupy  the  yellow  spot,  whilst  the  laigcr 
branches  pass  around  on  each  side. 
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The  pigmentary  layer  (fig.  225)  covers  the  outer  surface  of  the  Pigmentary 
retina,  and  is  connected  thereto  by  fine  processes.®    It  consists  of  a 
single  stratum  of  six  sided  nucleated  cells,  with  granular  contents 
(fig.  228,  ^)  which  are  applied  to  each  other  by  the  edges.    Each  ^<*^ '°™**  5 
possesses  a  nucleus  towards  the  outer  surface,  and  much  pigment 
towards  the  inner.    From  the  inner  surface  of  the  cells  project  charictera 
very  fine  threads,  which  penetrate  between  the  rods  and  cones  of  ' 

Jacob's  layer.     The  pigmentary  layer  is  constituted  thus  as  far  as 
the  ora  serrata  of  the  retina  ;  but  in  front  of  that  line,  viz.,  on  the 
•ciliary  portion  of  the  retina,  the  cells  are  rounded  and  full  of  pig- 
ment, and  are  continuous  with  the  pigment  on  the  ciliaiy  processes  extent 
and  back  of  the  iris. 

Vessels  of  the  retina.  Tlie  central  artery  of  the  retina,  accom-  VM»el»  of 
panied  by  its  vein,  enters  the  eyeball  through  the  optic  nerve 
•(p.  46).  Inside  the  retina  the  vessel  divides  into  four  or  five 
branches ;  these  pierce  the  stratum  of  fibres  (fig.  232,  /i),  and  end 
in  a  network  of  capillaries  amongst  the  ganglion  cells  (</),  and  in 
the  molecular  material  outside  them  (/).  In  the  yellow  spot  only  at  yellow 
<;apillaries  exist.  *^ 

In  the  fetus  a  branch  of  the  artery  passes  through  the  centre  of  Branch  In 
the  vitreous  mass  to  supply  the  lens  capsule.  ****• 

Vitreous  Body.  A  transparent  mass  fills  the  greater  part  of  the  vitreoun 
«pace  within  the  coats  of  the  eyeball  (fig.  225,  h),  which  has  been  "**y*- 
named  vitreous  body  from  its  resemblance  to  glass  ;   it  consists  of 
a  clear  aqueous  fluid,  contained  in  a  translucent  membrane,  and  has 
the  consistency  of  jelly. 

Dissection,  The  vitreous  body  may  be  seen  on  the  eye  on  which  To  oMain  a 
the  retina  was  dissected,  by  taking  away  the   retina,  the  iris,  and     ®^°   ^ 
the  ciliary  muscle  and  processes. 

To  obtain  a  view  of  its  anterior  part,  with  the  lens  in  situation,  and  of  its 
an  eyeball  should  be  fixed  upright ;  the  sclerotic  and  choroid  coats  '^'**- 
^re  to  be  cut  tlu-ough  about  a  quarter  of  an  inch  behind  the  cornea ; 
and  on  removing  carefully  the  cornea,  ciliary  muscle  and  processes 
with  the  iris,  the  vitreous  body  will  be  apparent. 

The  vitreous  body  (fig.  225,  h)  is  globular  in  form,  and  fills  four-  Part  of  the 
fifths  of   the  ball,  supporting  the  retina.    In  front  it  is  slightly  J^Jj^  *^ 
hollowed,  and  receives  the  lens  with  its  capsule  (gr),  to  which  it  is 
closely  united.    The  fluid  of  the  vitreous  body  has  nearly  the  same  Compoai- 
composition  as  the  aqueous  humour  with  some  salts  and  albumen.  **®°* 
Enveloping  the  whole  is  a  thin  membrane  named  hyaloid. 

The  hyaloid  membrane  (n)  is  the  fine  transparent  covering  of  the  Hyaloid 
vitreous  body.    It  passes  continuously  over  the  surface ;  and  in  the  ™*"" 
fetus  it  is  connected  with  fibres  which  penetrate  tlie  mass.    On  the  conneo- 
inner  aspect  are  a  few  delicate  nuclei.  **®°* ' 

At  the  fore  part  it  b  joined  by  the  membrane  (t)  supporting  the  in  flctmt, 
lens ;  and  it  ends  by  uniting  with  the  back  of  the  lens  capsule,  and  behind. 

*  In  the  disBection  of  the  retina  this  pigmentary  layer  is  remored  with  the 
choroid  through  the  mptnre  of  those  processes ;  and  it  has  therefore  besn 
commonly  described  as  part  of  the  choroid  coat. 
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At  the  bottom  of  the  ball  the  membrane  is  closely  connected  wiUi 
the  retina. 

Structure  of  the  vitreous  maas.  From  the  slow  escape  of  tlie  fluid 
after  puncture  of  the  hyaloid  membrane,  it  has  been  supposed  that 
there  are  membranous  partitions,  dividing  the  vitreous  mass  into 
compartments  which  communicate  with  each  other.  In  the  centre 
of  the  vitreous  body  is  a  fibrous  canal,  which  reaches  to  the  back 
of  the  lens,  and  transmits  a  branch  from  the  central  arteiy  of  tiie 
retina  to  the  lens  capsule  in  the  fetus. 

The  vitreous  mass  and  the  hyaloid  membrane  are  extra-vascular, 
and  receive  their  nutritive  material  from  the  vessels  of  the  ciliaiy 
processes  and  retina. 

Suspensory  ligament  of  the  lens  (Zonule  of  Zinn).  This  is  a  traDS- 
parent  membranous  structure  (fig.  233,  Q,  placed  around  the  lens 
capsule,  which  joins  externally  the  hyaloid  membrane  opposite  the 
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anterior  termhiation  (ora  serrata)  of  the  retina.  After  the  ciliary 
processes  of  the  choroid  coat  are  detached  from  it,  dark  lines  of 
pigment  cover  the  surface  ;  and  when  these  are  washed  away  plaits 
(ciliary  processes)  come  into  view,  which  are  less  prominent  and 
longer  than  the  processes  of  the  choroid  coat,  and  do  not  quite 
reach  the  lens  capsule  internally.  Tlie  two  sets  of  prominences  are 
dovetailed  together, — the  projections  of  one  being  received  into 
hollows  between  the  other.  In  tliis  membrane  are  stifE  longitudinal 
and  elastic  fibres.  The  tenseness  or  laxness  is  influenced  by  the 
state  of  the  ciliary  muscle,  for  during  its  contraction  the  membrane 
is  rendered  lax  by  the  drawing  forwards  of  the  ciliary  processes. 

Canal  of  Petit,  Around  the  margin  of  the  lens  capsule  is  a  small 
canal  (fig.  233,  o)  about  one  tenth  of  an  inch  across,  which  is  situate 
between  the  suspensory  ligament  and  the  front  of  the  hyaloid  mem- 
brane. When  the  canal  has  been  opened,  and  filled  with  air  by 
means  of  a  blowpipe,  it  is  sacculated  at  regular  intervals,  like  the 


*  Enlai^ed  representation  of  the  parts  of  the  eyeball  <m  one  side  oppodter 
the  lens :  the  letters  refer  to  the  same  parts  as  in  the  woodcnt,  255.  <(• 
Cornea,  e.  Ciliary  muscle.  /.  Iris.  g.  Lens.  i.  Posterior  chamber,  y 
Ciliary  part  of  the  retina,  m.  Ciliary  ligament,  n.  Hyaloid  membrane, 
o.  Canal  of  Petit,  r.  Sinus  circularis  iridis.  «.  GUiary  process.  U  Sus- 
pensory ligament  oi  \»\ie  \en&. 
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large  intestine,  by  the  inflation  of  the  plaits  of  the  anterior  boundary. 
The  margin  of  the  capsule  of  the  lens  projects  into  the  space. 

Lens  and  its  capsule.  The  lens  is  situate  beliind  the  pupil  of  Lensoftho 
the  eye  (fig.  225,  g),  and  brings  to  a  focus  on  the  retina  the  light  ®y*""^ 
passing  through  that  aperture. 

The  capsule  is  a  firm  and  very  elastic  transparent  case,  which  is  capanie  of 
permeable  to  fluid,  and  closely  surrounds  the  lens :  it  is  seated  in  a  *^®  ^°*' 
hollow  on  the  front  of  the  vitreous  body.    The  anterior  part  projects  jSd^oM«c- 
towards  the  pupil ;  whilst  the  posterior  is  received  on  the  vitreous  tloM. 
mass,  to  which  it  is  inseparably  united.    The  circumference  of  the 
case  corresponds  with  the  canal  of  Petit  (o). 

Its  anterior  surface  (fig.  225)  is  free,  and  touches  the  iris  (/),  Its  anterior 
but  is  separated  from  it  by  a  slight  space  at  the  outer  part  (poste-  ^*"^ ' 
rior  chamber,  i) ;  it  gives  attachment  towards  the  circumference  to 
the  suspensory  ligament  (t). 

The  fore  part  of  the  capsule  is  four  or  five  times  thicker  than  the  very  thick ; 
posterior,  as  far  outwards  as  the  attachment  of  the  suspensory  liga- 
ment, and  supports  itself  after  the  removal  of  the  lens ;  it  is  firm 
^and  quite  transparent,  and  remains  clear  for  some  time  when  im-  la  firm  and 
mersed  in  spirit,  acids,  and  boiling  water,  like  the  elastic  layers  of  "*^P*""*- 
the  cornea.    The  posterior  part  of  the  capsule  is  thin  and  mem-  Posterior 
branous,  and  decreases  in  thickness  towards  the  centre  :  it  is  joined  g^^s^ 
by  the  hyaloid  membrane  (n)  of  the  vitreous  body. 

In  the  adult  human  eye  the  capsule  of  the  lens  is  not  provided  Vessels  to  it. 
with  bloodvessels  ;  but  in  the  fetus  a  .branch  of  the  central  artery 
of  the  retina  supplies  it  (p.  735). 

Dissection.  The  lens  will  be  obtained  by  cutting  across  the  thin  Open  cap- 
membranous  capsule  in  which  it  is  inclosed.  suleoflcna. 

The  lens  is  a  solid  and  transparent  doubly  convex  body  ;  but  the  Surfaces  are 
curves  are  unequal  on  the  two  surfaces  (fig.  225,  </),  the  posterior  equally  r* 
being  greater  than  the  anterior.    Its  margin  is  somewhat  rounded  ;  dimensions ; 
and  the  measurement  from  side  to  side  is  one  third  of  an  inch,  but 
from  before  back   about   one   fourth  of   an  inch.     The  density  density, 
increases  from  the  circumference  to  the  centre ;   for  whilst  the 
superficial  part  may  be  rubbed  off  with  the  finger,  the  deeper 
portion  is  firm,  and  is  named  the  nucleus. 

On  each  surface  are  tluree  lines  or  stellae  diverging  from  the  centre,  Lines  on  the 
and  reaching  towards  the  margin  ;  they  are  the  edges  of  planes  or  * 
septa,  and  are  so  situate  that  those  on  one  side  are  intermediate  in 
position  to  those  on  the  other.    In  the  human  eye  they  are  not 
distinctly  seen,  because  they  bifurcate  repeatedly  as  they  extend 
outwards. 

Covering  the  anterior  surface  of  the  lens,  and  connecting  it  i^th  A  layer  of 
the  capsule,  is  a  layer  of  very  transparent  nucleated  polygonal  cells,  tS  the  ^* 
which  can  be  recognised  only  in  a  fresh  eye :  these  become  elon-  ■"'*» 
gated  towards  the  circumference  of  the  lens,  and  seem  to  pass  into  *°^  ^**- 
the  superficial  lens-fibres. 

Structure.  After  the  lens  has  been  hardened  by  spirit  or  boiling,  Lena  l« 
it  may  be  demonstrated  to  consist  of  a  series  of  layers  (fig.  234) 
arranged  one  within  another,  like  those  in  an  onion.     Under  the 
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microscope  each  layer  may  be  seen  U>  be  conBtnicted  of  minnto 
parallel  fibres.  It  conBiata  mostly  of  albumen,  and  no  bloodvesseli 
are  found  in  its  teitnre. 
I  The  lamina  of  each  surface  have  their  apices  in  the  centre,  where 
the  septa  meet ;  they  may  be  detached  from  one  another  at  th«t 
Spot,  and  may  be  turned  outwards  towarda  the  equator  of  the  Iem. 
Tlie  conatitueiit  ;!&«*  of  the  Uminte  are  about  ^T^th  of  an  inch 
in  diameter,  solid,  and  flattened  at  the  margin  of  the  lens  ;  and  the 
deeper  fibres  are  narrowed  and 


a  diatinct.  In  the  auperficiol 
Bofler  fibres  are  contained  gra- 
nular nuclei  (Hg.  235,  a). 
t  The  edgca  are  slightly  wavy  ; 
and  each  fibre  touches  aix  others 
(fig.  236,  6),  viz.  two  on  each 
ode,  witli  one  above,  and  another 
below  :    contiguous    fibres    are 


Fig.  285.t 


therefore  dovetailed  together,  and  this  interlocking  is  best  seen  ia 
the  lens  of  the  codfish. 
Sth'^S^?      The  ends  are  soft  and  not  well  defined,  and  are  connected  with 
by  thdr*   the  partitions  on  the  opposite  surfaces  of  the  iena  in  this  way  :— 
•"^  those   attached  at  the  union  of  two  septa  on  the  one  aspect,  ire 

fixed  to  the  eitremity  of  a  septum  on   tlie  other  aspect :  and  the 
fibres  passing  between  two  septa  are  nearer  to  the  polo  at  one  end, 
and  ftuther  from  it  at  the  other,  while  the  middle  ones  are  at  tbs 
aame  distance  from  the  ends  of  the  septa  on  both  aapecta. 
Chuigsin  Chanijeg   in   the  lens  vnth  age.  The  form  of  the   lens  is  nearly 

spherical   in   the  fetus ;   but  its   convexity  decreases  with  age, 
particularly  on  tlie  anterior  aspect,  until  it  becomes  flattened  in 
the  adult. 
c^^i^       In  the  fetus  it  ia  aoft,  is  reddish  in  colour,  and  ia  not  quite  trani- 
o(  leiu  wiUi  parent ;  in  mature  age  it  is  firm  and  clear ;  and  in  old  age  it  becomes 
■**■  flatter  on  both  surfaces,  denser,  and  of  a  yellowiah  colour. 

A  representation  of  the  Tftm^p  {q  j^  hardaoed  lens,     a,  Tba  niidn^ 
(.  Superficial  lamiiue. 

t  Vieva  of  the  lens  fibres  after  Henle.—s.  Snr&oefibra  with  their  ondei. 
in  the  equatorial  region  of  the  lem.  b.  Transrene  Bsetion  of  the  fibna  ^ 
the  BoifaM  ot  the  lens,  ahinruii  \]bea  luon  with  nthera. 


CHAPTEE   XI. 

DISSECTION    OP   THE    EAR. 


The  organ  of  hearing  is  made  up  of  complex  parts,  wliich  are  Constltw- 
lodged  in,  and  attached  to  the  surface  of  the  temporal  bone.  *°  * 

The  fundamental  structure,  as  in  the  eyeball,  is  an  expansion  of  Outline  of 
a  special  nerve  over  a  membrane  containing  fluid.    This  delicate  SSiSigf 
apparatus  is  enclosed  in  lx)ne  for  its  protection ;  and  it  is  8un*ounded 
by  certain  accessory  bodies  which  convey  to  it  the  vibrations  pro- 
duced by  the  sonorous  undulations  of  the  air. 

The  auditory  apparatus  may  be  arranged  into  the  parts  outside,  Amnffe- 
and  those  within  the  substance  of  the  temporal  bone.  two  LSl* 

In  the  EXTERNAL  SET  wliich  may  be  first  examined,  are  included  outer  set 
the  pinna  or  auricle,  and  the  auditory  canal :  the  former  has  been 
noticed  at  p.  33,  and  the  latter  is  described  below. 

The  AUDITORY  CANAL  (fig.  236)  (meatus  auditorius  extemus)  is  the  Auditory 
passage  which  leads  from  the  pinna  to  the  cavity  (tympanum)  in  ^^^^^^ 
the  temporal  lone,  and  transmits  inwards  sonorous  undulations  of 
the  air. 

Dissection,  To  obtain  a  view  of  this  canal,  a  recent  temporal  How  to  ob- 
bone  is  to  be  taken,  to  which  the  cartilaginous  pinna  remains  of  H*^^ 
attached.  After  the  removal  of  the  soft  parts,  the  squamous  piece 
of  the  bone  in  front  of  the  Glaserian  fissure  is  to  be  sawn  off ;  and 
the  front  of  the  meatus,  except  a  ring  internally  which  gives 
support  to  the  thin  membrana  tympani,  is  to  be  cut  away  with  a 
bone  forceps. 

The  canal  (fig.  236)  is  about  one  inch  and  a  quarter  in  length.  Length, 
and  is  formed  partly  by  bone,  and  partly  by  cartilage.    It  is  directed 
forwards  somewhat  obliquely.     In  shape  it  is  rather  flattened  from  direction, 
before  backwards  ;  and  it  is  narrowest  in  the  osseous  part.     The  «i2e  and 
outer  extremity  is  continuous  with  a  hollow  (concha)  of  the  external      ^' 
ear,  and  the  inner  is  closed  by  the  membrana  tympani. 

The  cartilaginous  part  (a)  is  largest.    It  is  about  half  an  inch  in  Cartiiagl- 
length,  and  is  formed  chiefly  by  the  pinna  of  the  outer  ear  which  °®^  ^^ 
is  attached  to  the  margin  of  the  meatus  ;  but  at  the  upper  and 
posterior  aspect  the  cartilage  is  deficient,  and  the  tube  is  closed  is  deflcient 
by  fibrous  tissue.    One  or  two  fissures  (fissures  of  Santorini)  cross  *     ®' 
the  piece  of  cartilage. 

The  osseous  part  (h)  is  about  three  quarters  of  an  inch  long  in  Oeseons 
the  adult,  and  is  constricted  sometimes  about  the  middle.    Its  outer  ^^^ ' 
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estremity  ia  dilated,  and  the  posterior  part  projects  farther  than  the 
anterior ;  the  greater  portJon  of  the  margin  ia  rough,  and  gives  at. 
taclunent  to  the  cartilage  of  lie  pinna,  Tlie  inner  end  is  smalltf, 
and  is  marked  in  the  dry  bone  by  a  groove  for  the  insertion  of  tb* 
membrane  of  tlie  tympanum  ;  it  ia  bo  eloped  tliat  the  anterior  will 
juta  beyond  the  posterior  by  about  two  lines. 
a  In  the  fetus  the  osseous  part  of  the  meatus  is  absent.  After  torth 
it  grows  out  of  the  osseous  ring  (tympanic  bone)  wtiich  supports 
the  membrana  ^mpani. 

Lining  of  the  meatui.  A  prolongation  of  the  integument  lioca 
the  auditory  passage,  and  is  united  more  closely  to  the  osseous  than 


Fig.  236.' 


the  cartilaginous  portion  ;  it  is  continued  over  the  membrane  of  the 
tympanum  in  tlie  form  of  a  thin  pellicle.  At  the  entrance  of  the 
meatus  are  a  few  hairs.     In   the  subcutaneous  tissue   of  the  carti- 

Ceramlnoiu   laginous  part  of  the  meatus  lie  some  ceniniinous  glands  of  a  ydknr- 

^^^'  brown  colour,  reacrabling  in  form  and  arrangement  the  sweat  gland) 

of  the  skin  ;  these  secrete  the  ear  wax,  and  open  on  the  surfioe 
by  separate  orifices :  they  are  absent  in  the  osseous  part,  and  an 
most  abundant  in  that  portion  of  the  tube  which  ia  fonned  bf 
fibrous  tissue. 

Vfsaaii.  Vestels  arid  ntrve*.  The  meatus  receives  its  arterUt  from  the  pw- 

terior  auricular,  the  internal  masillaiy,  and  the  temporal  branch  of 

Neiret.  tlie  eitemal  carotid.  Its  nerve*  are  derived  from  the  anricnlo-tcm- 
poral  brand)  of  the  fifth  nerve,  and  enter  the  auditory  passage  be- 
tween the  bone  and  the  cartilage  (p.  91). 

*  Vortical  eection  of  the  nii 
CartilaginouB  part  ni  the  meatn 
d.  Cavit;  of  tb«  t]>mp*ik<am. 
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Inner  parts  of  the  ear.  The  internal  constituents  of  the  organ  internal  set 
of  hearing  are  enclosed  within  the  temporal  bone,  and  consist  of  SiS?****'^ 
two  large  spaces, — tympanum  and  labyrinth,  with  their  accessory 
parts. 

The  TYMPANUM,  or  drum  of  the  ear  (fig.  236,  d)^i8  &  hollow  inter-  Tjrmpanum. 
posed  between  the  meatus  auditorius  and  the  labyrinth.  It  commu- 
nicates with  the  pharynx  by  a  tube  (e)  (Eustachian),  through  which 
the  air  has  access ;  and  it  is  traversed  by  a  chain  of  small  bones, 
with  which  special  muscles  and  ligaments  are  connected.  Minute 
vessels  and  nerves  are  contained  in  the  space. 

Dissection,  The  tympanic  cavity  should  be  examined  in  both  a 
dried  and  a  recent  bone. 

On  the  dry  temporal  bone,  after  removing  most  of  the  squamous  Open  it  in 
portion  by  means  of  a  vertical  cut  of  the  saw  through  the  root  of  bone/ 
the  zygoma  and  the  Glaserian  fissure,  the  tympanum  will  be  brought 
into  view  by  cutting  away  with  the  bone  forceps  some  of  the  upper 
surface  of  the  petrous  portion,  and  the  anterior  part  of  the  meatus 
auditorius. 

In  the  recent  bone  prepare  the  dissection  as  above,  but  without  *°^*?^* 
doing  injury  to  the  membrana  tympani,  the  chorda  tympani  nerve, 
and  the  chain  of  bones  with  its  muscles.  , 

Fonn.  The  cavity  of  the  tympanum  has  the  form  of  a  slice  of  a  Ponn  and 
small  cork,  about  a  quarter  of  an  inch  thick,  the  outer  and  inner 
boundaries  being  flattened  and  the  circumference  circular.     Its  size 
is  greater  across  the  space,  than  from  without  inwards  ;  in  the  former  dimenaiona. 
direction  it  measures  about  half  an  inch,  but  in  the  latter  not  more 
than  a  quarter  of  an  inch. 

The  inner  boundary  (fig.  237)  is  of  greater  extent  than  the  outer,  ^°"®'?2P 
and  on  it  the  following  objects  are  to  be  noticed.    Occupying  nearly  by  promon- 
the  whole  surface  is  the  large  projection  of  the  promontory  (a)  ;  {Ji'^^^cs  • 
this  is  pointed  posteriorly,  and  is  marked  by  two  or  three  minute 
grooves  (d)  which  lodge  the  nerves  in  the  anastomosis  of  Jacobson. 
Above  and  below  the  narrowed  part  of  the  promontory  is  a  large 
aperture  ;  both  lead  into  the  labyrinth. 

Tlie  upper  opening  (6)  semicircular  in  shape,  with  the  convexity  feneatra 
placed  upwards,  is  named  fenestra  ovalis :  into  it  the  inner  bone         ' 
(stapes)  of  the  osseous  chain  is  fixed.    The  lower  aperture  (c),— 
fenestra  rotunda,  is  rather  triangular  in  shape,  and  leads  into  the  and  feneatra 
cochlea  ;  it  is  situate  witliin  a  hollow,  which  is  somewhat  semi-ellip-  ^ 
tical  in  form.    In  the  recent  state  it  is  closed  by  a  thin  membrane, 
the  secoiulary  membrane  of  the  tympanum. 

The  outer  boundary  of  the  cavity  is  formed  by  the  membrana  ^°5*2[^ 
tympani   (fig.  236,  c),  and  the  surrounding  bone.    Above  and  in  memtoua 
front  of  the  membrane,  is  the  Glaserian  or  glenoid  fissure,  which  is  ^^Jj^ 
occupied  in  the  fresh  condition  by  the  long  process  of  one  of  the  rian  flaaue. 
small  bones  (malleus)  ;  by  a  small  muscle,  the  laxator  tympani ; 
and  by  tympanic  vessels.    Crossing  the  membrane  towards  the  upper 
part  is  the  chorda  tympani  nerve,  which  issues  through  the  Glaserian 
fissure. 

The  circumference  of  the  tympanum  is  circular,  and  is  rough  and  Circum- 
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uneres  on  Hie  Burfaco  here  aad  there  :  round  it  the  studeot  mij 
obaerve  the  following  facta. 

Tlie  roof  is  flattened,  and  consists  of  the  thin  oaaeonB  plate  aqor 
rating  the  tympanic  cavity  from  the  cranium.  The  floor  is  Darrower 
than  the  roof,  and  is  curved  over  the  suhjacent  jugular  fossa ;  it 
has  more  or  less  of  an  areolar  condition,  and  some  small  apertuns 
communicate  with  the  fossa  beneath. 

At  the  posterior  part  of  the  circumference,  towards  the  roof,  is 
one  large,  with  other  small  apertures,  leading  into  the  mastoid  cells 
(tig.  237).  Below  those  apertures,  hut  near  the  inner  wall  and  on 
a  level  with  the  narrowed  part  of  the  promontory,  is  the  Rmall 
conical  hollow  projection  (e)  of  Ihe  pyramid ;  this  is  perforated  by 
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an  aperture,  and  contams  the  stapedius  muscle ;  a  minute  canal  con- 
nects its  cavity  with  the  aqueduct  of  Faliopma  :  sometimes  a  smill 
round  spiculum  of  bone  attaches  tlie  pyramid  to  llie  promontory.    In 
«qii*dnctof   a  line  with  the  pyramid,  and  arching  upwords  above  the  fenestn 
*'  ovalis,  is  a  bony  ridge  (/)  marking  tlie  situation  of  the  tujuednct 

of  Fallopius. 
inftont  Tiie  front  of  tlie  tympanic  cavity  corresponds  with  the  carotid 

teDiortvm-  artery,  only  a  thin  piece  of  bone  intervening.  In  it  are  the  apo^ 
^'taSiiim  *'"^^  "^  ^°  canaJs  which  he  on  the  outer  side  of  the  passage  for 
tube,  the  vessel:  the  upper  (A)  contains  the  tensor  tympani  muscle;  and 

the  lower  (i)  is  tlie  Eustachian  tube.  Between  the  two  canals  is  a 
thin  osseous  lamina,  which  is  hollowed  above  and  dilated  at  llw 
inner  end,  and  is  named  procesiun  cochlean/ormU. 

Some  parts  that  have  been  referred  tu  above,  viz.  the  membnna 
tympani,  the  Eustachian  tube,  and  the  secondary  tympanic  mem- 
brane, require  separate  notice. 
MoiBlmiia         The  memhraiia  lympani  (fig,  238,  a)  is  a  thin  translucent  stratum 

*  View  of  the  inner  irall  ot  the  tympannm  enlarged  (Bowman),  a.  PnHnoi- 
torj.  b.  Fenestra  ovalis.  c.  Feneatra  ratimila.  d.  Nerre  grooTM  on  tha 
promontory,  i.  Pyixmid.  /.  Prominence  of  aqueiliict  of  Fallopius.  g.  Open- 
ings of  mii£Mid  c«1Ib.  A.  Canal  of  Icnaor  tympuii.  i.  Ooeous  put  td  Enrta- 
chwutube.     I:.  lntaruX»a&A,»itecj.    I.  Facial  nerrs. 
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between  the  meatus  auditorius  and  the  cavity  of  the  t^-mpanmn.  ij 
It  measurea  one  third  of  on  incli  across,  ia  oval  in  form,  and   ia  ^^ 
attached  hy  its  circumference  to  a  groove  at  the  inner  end  of  the 
anditory  passage ;  but  in  the  fetuB  it  is  titt«d  into  a  separate  osseoas  ai 
ring,  the  tympanic  bone.     The  membrane  is  placed  verj-  obliquely 
so  that  it  forms  with  the  floor  of  the  meatus  an  angle  of  45  degreca, 
and  the  outer  eurface  is  directed  downwards.     Towarda  the  auditory  '" 
canal  the  surface  is  concave ;  but  in  the  tympanum  it  is  convex, 
and  attached  to  its  upper  half  is  the  handle  of  the  malleus  (A), — ■ 
one  of  the  ossicles. 

Structare.  The  membrane  is  formed  of  three  strata,— external,  ^ 
mtemai,  and  middle.  The  outer  one  is  continuous  with  the  integu-  u 
ments  of   the  meatus  auditorius;   and  the  ^ 

inner  is  derived  from  the  mucous  membrane  Fig.  238.* 

of  the  typanum.  Tlie  middle  layer  is  formed 
of  white  and  yellow  fibrous  tissues,  and  is 
fixed  to  the  groove  in  the  bone.  From 
its  centre,  where  it  ia  connected  with  the 
handle  of  the  malleua,  fibres  radiate  towards 
the  circumference ;  and  near  the  margin,  at 
the  inner  surface,  lies  a  band  of  stronger 
circular  fibres  (fig.  238,  c),  which  bridgea 
across  the  notch  at  the  upper  part  of  the 
tympanic  bone. 

The  Eustachian  tube  (fig,  236,  «)  is  tlie  channel  through  which  ^ 
the  tympanic  cavity  communicates  with  the  fauces.  It  la  about  an 
inch  and  a  half  in  length,  and  is  directed  downwards  and  inwards 
to  tlie  pharynx.  Like  the  meatus  auditorius,  it  is  partly  osseous 
and  partly  cartilaginone  in  texture. 

The  oeseout  part  is  ratlier  more  than  half  an  Inch  in  length,  and  " 
ia  narrowed  at  the  middle.     Its  course  in  the  temporal  bone  is  along  *^ 
the  angle  of  union  of  the  squamous  and  petrous  portions,  outside 
the  passage  for  the  carotid  artery.     Kxtemally  it  ends  in  a  dilated  *' 
and  somewhat  oval  opening,  with  an  irregular  margin,  which  gives 
attachment  to  the  cartilage. 

The  eartilaginoiu  part  of  the  tnbe  is  nearly  an  inch  in  leng:th,  ^ 
and  extends  from  tlie  temporal  bone  to  the  interior  of  the  pharynx 
(p.  126). 

Through  this  tube  the  mucous  membrane  of  the  drum  of  tlie  ear  ^ 
is  continuous  with  that  of  the  pharynx  ;  and  through  it  the  mucus 
escapes. 

The  secondary  membrane  of  ike  (ympanum  is  placed  witliin  the  ^ 
fenestra  rotunda,  and  is  rather  concave  towards  the  tympanum,  m 
but  convex  towards  the  cochlear  passage  which  it  closes. 

It  is  formed  of  three  strata,  like  the  membrane  on  the  opposite  ^ 
side  of  the  cavity,  viz.  an  external  or  mucous,  derived  from  the 

*  loDer  riew  oF  the  membrana  tjmpani  ia  the  fetas  with  the  mnlltus 
attMhed.  a.  MembranB  ot  dmiti  of  the  tympannin.  ft.  Malleua.  r.  Band 
of  circolar  fibres  at  the  circnmfereDce.  d.  Inferior,  and  e,  superior  tjmpanio 
art«i7.    /.  Tjmpasic  bone. 
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of  three 
lajen. 

Ossideeof 
tiie  t]rmpa* 
nam  are 
three. 


XalleaBhae 

head, 
neck, 

handle: 


short 

and  long 
process. 


Incus, 
its  body ; 


lining  of  the  tympanum ;  an  internal  or  serous,  continoos  with  that 
clothing  the  cochlea ;  and  a  central  layer  of  fibrous  tissue. 

Ossicles  of  the  Tympanum  (fig.  240).  Three  in  number,  they  are 
placed  in  a  line  across  the  tympanic  cavity.  The  outer  one  is  named 
maUeus  from  its  resemblance  to  a  mallet ;  the  next^  incus,  from  its 
similitude  to  an  anvil ;  and  the  last,  stapes,  from  its  likeness  to  a 
stirrup.  For  their  examination  the  student  ^ould  be  provided  with 
some  separate  ossicles. 

The  malleus  (fig.  239)  is  the  longest  bone,  and  is  twisted  and 
bent.  It  is  large  at  one  end  (a)  (head)  and  small  and  pointed  at 
the  other  (c)  (handle) ;  and  it  has  two  processes  with  a  narrowed 
part  or  neck.  The  head  or  capitnlum  (a)  is  free  in  the  cavity,  is 
oval  in  sliape,  and  is  smooth  except  at  the  back,  where  there  is  a 
depression  for  articulation  with  the  next  bone.  The  neck  (b)  is  the 
slightly  twisted  part  between  the  head  and  the  processes.  The 
Jumdle  or  manubrium  (c)  decreases  in  size  towards  the  tip,  and  is 
flattened  from  before  backwards ;  but  at  the  extremity  it  is  com* 
pressed  from  within  outwards:  to  its  outer  margin  the  special 
fibrous  stratum  of  the  membrana  tympani  is  connected. 

The  processes  of  the  bone  are  two  in  number,  long  and  short.  The 
short  one  (e)  springs  from  the  root  of  the  handle  on  the  outer  side, 
and  touches  the  membrane  of  the  tympanum.  The  long  process— 
processus  gracilis  (d),  is  a  flattened  slender  piece  of  bone,  whidi 
projects  from  the  neck  of  the  malleus  at  the  anterior  aspc^  and 
extends  into  the  Glaserian  fissure :  in  the  adult  this  process  i» 
joined  with  the  surrounding  bone,  and  cannot  be  separated  from  it. 

The  incvs  is  a  flattened  bone  (fig.  239),  and  possesses  a  body  and 
two  processes.    Tlic  body  (6)  is  hollowed  at  the  upper  and  anterior 

Fig.  239.* 


processes; 
short  and 
long. 


part  to  articulate  with  the  malleus.  The  two  processes  (short  and 
long)  extend  from  the  side  opposite  to  the  articulatioA : — ^The  shorter 
process  (c)  is  somewhat  conical,  and  is  received  into  the  large  aper- 
ture of  the  mastoid  cells  :  the  long  process  (d)  decreases  towards  the 
extremity,  where  it  curves,  and  ends  in  a  rounded  point  («),  the  or- 
bicular process. 

*  The  three  ossicles  of  the  tjmpannm  :  the  central  bono  is  the  mallens,  the 
left-hand  bone,  incus,  and  the  right-hand  one  stirpes.  Malleus :  a,  head ; 
b,  neck  ;  c,  long  handle  ;  <£,  long,  and  e,  short  procoM.  Incus  :  a.  Head,  h, 
body,  c,  short  process,  d,\Qii^  process,  f,  orbicolar  process.  Stapes  :  a,  head, 
bf  neck,  c,  cms,  d,  We. 
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The  stapes  (fig.  239)  has  a  base  or  wider  part,  and  a  head,  with  Stapes ; 
two  sides  or  crura,  like  a  stirrup.    The  hcLse  (d)   is  formed  by  a  base ; 
thin  osseous  plate,  which   is   convex  at  one  margin  and  almost 
straight  at  the  other,  corresponding  with  the  shape  of  the  fenestra 
ovaUs :  the  surface  turned  to  the  vestibule  is  convex,  while  the 
opposite  is  excavated.    The  head  (a)  is  marked  by  a  superficial  head : 
depression  which  receives  the  orbicular  process  of  the  incus ;  and 
below  it  is  a  constricted  part  (6),  the  neck  of  the  bone.    The  crura  crura. 
(c)  extend  from  the  neck  to  the  base,  and  are  grooved  on  the 
inner   surface :   the  anterior  cms  is  shorter  and  straighter  than 
the  other. 

Position  of  the  ossicles  (fig.  240).  The  malleus  (d)  is  placed  verti-  Po«itiOT  of 
caUy  in  the  tympanum,  with  the  head  upwards,  and  the  joint  gur- *^' "^^^^'^^ 
face  turned  backwards  to  articulate  with  the  incus.    Its  handle  is 
inserted  externally  into  the  membrana  tympani  between  the  mucous 
and  fibrous  layers  ;  and  its  long  process  is  directed  forwards  into  the 
Glaserian  fissure. 

The  incus  (e)  is  also  upright,  so  that  the  long  process  is  vertical,  of  theincus^ 
and  the  short  one  horizontal.    Externally  it  is  united  with  the  mal- 
leus ;  the  short  process  is  received  into  the  large  aperture  of  the 
mastoid  cells ;  and  the  long  one  descends,  like  the  handle  of  the 
malleus,  but  rather  posterior  to  it  and  nearer  the  inner  wall  of  the  and  of  the 
cavity,  to  join  inferiorly  with  the  stapes.  ^^* 

The  stirrup  bone  (/)  has  a  horizontal  position,  with  the  cnira 
directed  forwards  and  backwards  :  its  base  is  fixed  over  the  fe- 
nestra ovalis,  and  its  head  is  united  with  the  long  process  of  the 
incus. 

Ligaments  of  the  ossicles.  The  small  bones  of  the  t}Tnpanic  cavity  The  bones 
are  united  into  one  chain  by  joints,  and  are  further  kept  in  position  8ets  of  Uga- 
by  ligaments  fixing  them  to  the  surrounding  wall.  ments ; 

Joints  of  the  bones.  Where  the  ossicles  touch  they  are  connected  foS^ne^tD 
together  by  articulations  corresponding  with  the  joints  of  larger  another 
bones  ;  for  the  osseous  surfaces  are  covered  with  cartilage,  are  sur- 
rounded by  a  thin  capsular  lujament  of  fibrous  tissue,  and  lubricated 
by  a  synovial  sac.    One  articulation  of  the  nature  above  described 
exists  between  the  heads  of  the  malleus  and  incus,  and  a  second  be-  by  joints, 
tween  the  extremity  of  the  long  process  of  the  incus  and  the  head 
of  the  stapes. 

Union  of  the  bones  to  the  wall.  The  bones  are  kept  in  place  by  the  or  to  fix 
reflection  of  the  mucous  membrane  over  them,  and  by  special  liga-  tJSl^if  "* 
ments.     From  the  head  of  the  malleus  a  short  suspensory  band  of  ""^^ 
fibres  is  directed  upwards  to  the  roof  of  the  tympanum.    Another 
ligamentous  band  {posterior)  passes  backwards  from  the  incus,  near 
the  end  of  its  sliort  process,  to  the  bone  supporting  it.    And  the  base 
of  the  stapes  is  connected  to  the  margin  of  the  fenestra  ovalis  by 
fibres  constituting  an  orbicular  ligament. 

In  the  recent  bone  the  thin  mucous  membrane  closes  the  interval  Membrane 
between  the  cnira  of  the  stapes,  and  is  attached  to  the  groove  on  o'"*^i** 
the  inner  aspect. 

Muscles  of  the  ossicles  (fig.  240).    Three  muscles  which  possess  Three 
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tranBversely   striated    fibres    are   connected    with    the    chain    of 
bones  ;  two  of  tliese  are  attached  to  the  malleus,  the  other  to  the 

Tlie  lenior  tympani  (fig.  240,  A)  (internal  muscle  of  the  malleui) 
is  the  largest  and  most  distinct  of  the  muscles  of  the  tympauniD, 
and  takes  the  shape  of  its  containing  tube,  which  must  be  laid  open 
to  see  it  completely.  The  muscle  aruM  from  the  surface  of  its 
Lony  canal,  also  slightly  in  front  from  the  cartilage  of  the  Eustachiao 
tube.  Posteriorly  it  ends  in  a  tendon  which  is  reflected  over  the 
end  of  the  cochlearifonn  procev, 
Fig.  240.  ■  and    is    inserted    into    the  inner 

border  of  the  handle  of  the  mal- 
leus, near  its  base. 

Action.  The  muscle  draws  io- 
warde  the  handle  of  the  mallenB 
towards  the  inner  wall  of  the 
tympanic  cavity,  and  tightens 
the  membrane  of  the  tympannm ; 
and  as  the  long  process  of  tlie 
incus  is  moved  inwards  with  the 
malleus  the  base  of  the  stapes 
will  be  pressed  into  the  fenestra 
ovalis. 

Laxator  lympani   (fig.  240,  g) 
(external  muscle  of  the  malleos). 
It  is   connected  externally  with 
the  spinous  process  of  the  sphe- 
noid bone  ;  and  passing  throngb 
the  Glaserian    fissure,  it  is  at- 
toclied  to  the  neck  of  the  mallens 
above  tlie  processos  gracilis. 
Action.  The  muscle  draws  inwards  ond  forwards  the  upper  put 
of  the  malleus,  and  tilts  outwards  the  handle,  so  as  to  relax  the 
membrana  tympani  ;  and  on  the  cessation  of  the  contraction  of  the 
tensor,  it  can  move  out  the  bony  chain. 

The  stapedius  (fig.  240,  0  is  lodged  in  the  canal  hollowed  in  the 
interior  of  the  pyramid.    Arising  inside  the  tube,  the  muscle  endi 
>    in  a  small  tendon,  wliich  issues  from  the  pyramid,  and  is  iii*a1td 
into  the  neck  of  the  stapes  at  the  posterior  part. 

Action.  By  directing  the  neck  of  the  stapes  backwards  the  muscis 
raises  the  fore  part  of  the  base  out  of  the  fenestra  ovalis,  diminiab- 
Ing  the  pressure  on  the  fluid  in  the  vestibule  ;  and  sup{>osing  it  to 
contract  simultaneously  with  the  tensor,  it  would  prevent  the  snddai 
jar  of  the  stnpcs  on  tliat  fluid. 

Mvcoua  membrane  iif  the  tympanum.  Tlie  mucous  lining  of  the 
tj-mpanic  cavity  adheres  closely  to  the  wall ;  it  is  continuous  with 

■  Finn  of  the  ossicles  in  positiOD  in  the  tjoipMniuii  with  thair  mnidMi 
a.  Catit;  of  the  tj^panum.  b.  MembTana  t;mpaiii.  C  Eustacbiu  totn. 
d.  Malleus,  t.  Incus.  /.  Stapes,  g.  ttoMoz  tfK^m  rauKle.  A,  Tawr 
tjnpani.     t.  Stave^vu. 
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that  of  the  pharynx  through  the  Eustachian  tube,  and  is  prolonged 
into  the  mastoid  cells  through  the  apertures  leading  into  them. 

It  assists  to  form  part  of  the  membrana  tjTnpani,  and  of  the  Arranpse- 
secondary  membrane  in  the  fenestra  rotunda ;  it  is  refit'cted  also  ^wty?^ 
over  the  chain  of  bones  and  the  muscles,  ligaments,  and  chorda 
tympani  nerve.     In  the  tympanum  the  membrane  is  thin,  not  very  In  Eiuta- 
vascular,  and  secretes  a  watery  fluid  ;  but  in  the  lower  part  of  the  ®^*^^  **^ 
Eustachian  tube  it  is  thick  and  more  vascular,  is  provided  with 
numerous  glands,  and  its  epithehum  is  laminated. 

Its  surface  is  covered  with  a  columnar  cihated  epithelium,  but  on  Bpithelium. 
the  membrana  tympani  and  the  ossicula  it  is  laminar  and  unciliated. 

Bloodvessels.    The  arteries  of  the  tympanum  are  furnished  from  Arterieg  ore 
the  following  branches  of  the  external  carotid,  ^^z.,  internal  maxil-  SUJSda!  ^' 
lary,  posterior  auricular,  ascending  pharyngeal ;  and  some  offsets 
come  from  the  internal  carotid  in  the  temporal  bone.    The  veins  join  Veins, 
the  middle  meningeal  and  pharyngeal  branches. 

The  internal  maxillary  artery  supplies  a  tympanic   branch  (fig.  From  inter- 
238,   (I)    (inferior,  p.  88),  which    enters    the    cavity  tlu-ough    the  lary, 
Glaserian  fissure,  and  distributes  a  branch  to  the  membrane  of  the 
tympanum. 

Tlie  stylo-mastoid  branch  of  the  posterior  auricular  arter}'  (p.  80),  posterior 
entering  the  lower  end  of  the  aqueduct  of  Fallopius,  gives  twigs  to  *^®'*^» 
the  back  of  the  cavity,  and  the  mastoid  cells.  One  of  this  set,  su2>erior 
tympanic  (fig.  238,  e),  anastomoses  with  the  tympanic  branch  of  the 
internal  maxillary  artery,  and  forms  a  circle  around  the  membrana 
tympani,  from  which  offsets  are  directed  inwards. 

Other  branches  from  the  ascending  pharyngeal,  or  from  the  in-  inferior 
f erior  palatine  artery,  enter  the  fore  part  of  the   space  by  the  ^^^    *" 
Eustachian  tube. 

Nebves.  The  lining  membrane  of  the  tympanum  is  supplied  from  Nerves  ftom 
the  plexus  (tympanic)  between   Jacobson's   and   the   sympathetic  TOUJces. 
nerve  :   but  the  muscles  derive  their  nerves  from  other  sources. 
Crossing  the  cavity  is  the  chorda  tympani  branch  of  the  facial 
nerve. 

Dissection  (fig.  241).  The  preparation  of  the  tympanic  plexus  will  Dtsseettonto 
require  a  separate  fresh  temporal  bone,  wliich  has  been  softened  in  SJ?JJ* 
diluted  hydrochloric  acid,  and  in  wliich  the  nerves  have  been  hardened  entire ; 
afterwards  in  spirit. 

The  origin  of  Jacobson's  nerve  from  the  glosso-phaiyngeal  is 
first  to  be  sought  close  to  the  skull ;  and  the  fine  auricular  branch 
of  the  pneumo-gastric  may  be  looked  for  at  the  same  time  (p.  Ill),  outside 
Supposing  the  nerve  to  be  found,  the  student  should  place  the  ^K***® 
scalpel  on  the  outer  side  of  the  Eustachian  tube,  and  carry  it  back- 
wards through  the  vaginal  and  styloid  processes  of  the  temporal 
bone,  so  as  to  take  away  the  outer  part  of  the  tympanum,  but 
without  opening  the  lower  end  of  the  aqueduct  of  Fallopius. 

After  the  tympanum  has  been  laid  open,  Jacobson's  ners'e  is  to  and  inside 
be  followed  in  its  canal ;   and  the  branches  in  the  grooves  on  the  ^^^' 
surface  of  the  promontory  are  to  be  pursued: — one  of  these  arch- 
ing forwards  joins  in  the  carotid  plexus  ;  and  two  otliers  directed 
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upwanls,  onite  with  tlie  large  fluperficial  petrosal,  and  the  fad*l 

The  cornectjons  of  the  chorda  tympimi  nerve  can  be  aeen  on  the 
preparation  used  for  the  miucles. 

The  tt/taponie  branch  of  the  glosao-pharyngeal  nerve  (fig.  241,  *) 
nerve  of  Jacobson  (p.  109)  ent^  a  special  aperture  in  the  temponi 
bone,  to  reach  the  inner  wall  of  the  tympanum.  In  this  Mvitftbe 
nerve  HDppIies  filaments  to   the  lining   membrane  and  the  fenetln 

Fig.  2«.» 
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rotunda  ;  and  it  terminates  in  the  three  undermentioned  branchfi, 
which  are  contained  in  grooves  on  the  promontory,  and  connect 
this  nerve  with  others.')" 

Branckei.  One  branch  is  arched  forwards  and  downwards,  and 
enters  the  carotid  canal  to  commmiicBte  with  the  sympathetic  (') 
on  the  artery  (p.  115). 

A  second  (')  is  directed  upwards  to  join  the  large  eupeificial 
petrosal  nerve  in  the  hiatus  Fallopii. 

And  the  third  (')  has  the  following  course ; — It  ascends  in  front 
of  the  fenestra  ovalis,  nod  near  the  gangliform  enlargement  on  the 

*  Jacobson'B  nerre  In  Ihe  tympanam  (Breschet). — o.  CaroUd  arierj.  I. 
Tensor  tjmpMii  muscle,  c  Inferior  maiiUai?  Inmk  of  the  fiith  ncrre. 
ri.  Otic  gasglion.  Nerres :  I.  Petrous  ganglioa  of  the  glceso-pbaiTngcaL 
2.  KerTo  of  Jacobsoa.  3.  Sympathetic  on  the  cantid.  4.  Small  Bupeificiil 
petroaiil  nerre.  6.  Offset  to  join  large  petrOBtl  nerre.  B.  Branch  (o 
Enstach tan  tube.  7.  Facial  nerve  ;  8,  chorda  IJM|pwi  hnsch.  9.  Nem  of 
the  otic  gunglion  to  the  t«nsor  tjmpani  musda. 

t  IneMad  of  viewing  tbese  Jilajnenta  Kb  Dflaela  Ol  Q>*  Derre  of  Jacohsni, 
the;  may  be  supposed  to  rome  fnnn  the  other  aW^  :  Kcordiiit  to  thia  viiv 
the  (ymponit  piexut  mnll^ie  &cdi«l  fiQia  Mranl  aMn^ 
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facial  nerve,  to  which  it  is  connected  by  filaments  (fig.  35).     Be-  this  called 
yond  tlie  union  with  the  facial,  the  nerve  is  named  small  superficial  ^f^  petro- 
petrosalj  and  is  continued  forwards  through  the  substance  of  the 
temporal  bone,  to  end  in  the  otic  ganglion  (p.  146). 

Nerves  to  muscles.  The  tensor  tympani   muscle  is  supplied  by  a  Nerves  for 
branch  from  the  otic  ganglion  (fig.  241,  •) :  the  stapedius  receives  "**  "*^"<**«''' 
an  offset  from  the  facial  trunk  ;  and  the  laxator  t^inpani  from  the 
chorda  tympani  nerve  (?). 

The  chorda  tympani  (fig.  241,  ^)  is  a  branch  of  the  facial  nerve  Chorda 
(p.  146).     Entering  the  cavity  behind,  it  crosses  the  membrana  ^i^ 
tympani,  and  issues  from  the  space  by  an  aperture  in,  or  internal  cavity, 
to  the  Glaserian   fissure ;    it   joins  the  gustatory  nerve,  and  its 
farther  course  to  the  tongue  is  described  at  page  92. 

The  auricular  branch  of  the  vagus  nerve,  though  not  a  nerve  of  Branch  of 
the  tympanum,  is  an  offeet  to  the  outer  ear,  and  may  be  now  traced  JJSr  om-.**** 
in  the  softened  bone.    Arising  in  the  jugular  fossa  (p.  Ill),  the 
nerve  enters  a  special  canal,  and  crosses  through  the  substance  of 
the  temporal  bone  to  the  back  of  the  ear. 

The  labyrinth.  The  inner  portion  of  the  organ  of  hearing  is  so  Labyrinth 
named  from  its  complexness.    It   consists  of   three  spaces   sur-  <i5Smii  wul 
rounded  by  dense  bone  ;    and  of   sacs  containing  fluid  for  the  membra- 
€xpansion  of  the  auditory  nerve,  which  are  contained  within  the         ?•"•• 
former. 

The  OSSEOUS  labyrinth  includes  the  vestibule,  the  semicircular  Conatito- 
canals,  and  the  cochlea :   these  communicate  externally  with  the  oeaeons 
tympanum,  and  internally,  through  the  meatus  auditorius  intemus,  P"** 
with  the  cranial  cavity. 

The  vestibule  (fig.  242),  or  the  central  cavity  of   the  osseous  Veatihule 
labyrinth,  is  placed  behind  tlie  cochlea,  but  in  front  of  the  semi- 
-circular  canals. 

Dissection.  This  space  may  be  seen  on  the  dry  bone  which  has  iMwectlon 
been  used  for  the  preparation  of  the  tympanum.  The  bone  is  to  *** 
Tje  savm  through  vertically  close  to  the  inner  wall  of  the  tympanum, 
fio  as  to  lay  bare  the  fenestra  ovalis  leading  into  the  vestibule. 
By  enlarging  the  fenestra  ovalis  a  very  little  in  a  direction  upwards 
and  forwards,  the  vestibular  space  will  appear  ;  and  the  end  of  the 
isuperior  semicircular  canal  will  be  opened. 

Other  views  of  the  cavity  may  be  obtained  by  sections  of  the 
temporal  bone  in  different  directions,  according  to  the  knowledge 
and  skill  of  the  dissector. 

The  vestibular  space  (fig.  242)  is  ovoidal  in  form,  and  the  ex-  porm  and 
tremities  are  directed  forwards  and  backwards.    The  larger  end  b 
turned  back,  and  the  under  part  or  floor  is  more  narrowed  than  the 
upper  part  or  roof.     It  measures  about  ^th  of  an  inch  in  length,  dimenaioM. 
but  it  is  narrower  from  without  inwards.    The  following  objects 
are  to  be  noted  on  the  boundaries  of  the  space. 

In  front,  close  to  the  o«ter  wall,  is  a  large  aperture  (g)  leading  Apertmea 
into  the  cochlea ;  and  behind  are  five  round  openings  of  the  three  beU^^ 
semi-circular  canals  (fi^^/). 

The  outer  waU,coiraqpondi  with  the  tympanum,  and  in  it  is  the  in  outer 
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aperture  of  tlic  fcneatra  ovalis.    On  the  inner  wall,  nearer  the  front 

'    than  the  back  of  the  cavity,  ia  a  vertical  ridge  or  erUla  (6).    In 

front  of  the  ri<1ge  ia  aituate  a  circular  deprcaaion,  fovea  htmi$- 

pherica  (a),  wliich  is  pierced  by  minute  apertures  for  nerves  and 

Pig.  24a." 
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vessels,  and  correaponda  with  the  bottom,  of  the  meatus  auditorioe 
intemus.  Behind  the  crest  of  bone,  near  the  common  opening  of 
two  of  the  Kf-niieircular  canals,  ia  the  amall  aperture  of  the  aquednct 
of  the  vestibule  (c),  which  enda  on  the  posterior  surface  of  the 
petrous  portion  of  the  temporal  bone. 

The  roof  is  occupied  by  a  ah'ght  tranaveraely  oval  depresnim, 
fovea  semi-tlUptica ;  this  is  aeparated  from  the  fovea  hemispherit* 
by  a  prolongation  of  the  crista  (6)  on  the  inner  wall  before  men- 
tioned. 
1-  The  BK.MiriBCULAR  CAKAL3  (fig.  243)  are  three  osseous  tubes,  whidi 
are  situate  behind  the  veatibule,  and  are  named  from  their  form. 

Duseclion.  Theae  small  canals  will  be  easily  brought  into  via* 
by  the  removal  of  the  surrounding  bone  by  means  of  a  file  or  bono 
forcepa.  Two  may  he  seer  opening  near  the  aperture  made  in  ths 
vestibule,  and  may  bo  followed  thence  ;  but  the  third  is  altogether 
towarda  the  posterior  aspect  of  the  petrous  portion  of  the  temponi 

LangtiL  The  caixih  are  unequal  in  length,  and  each  forma  more  than  half 

Teimliuitlim  an  ellipse.  Tliey  commuiiicate  at  each  end  with  the  vestibule,  but 
^™  open-  ijjg  contiguous  ends  of  two  are  blended  together  so  as  to  give  only 
one  end  ^^^  Openings  into  that  cavity.  Each  is  marked  by  one  dilated 
dikt«d. 

*  Tien  of  tbo  Tcstibale  obtained  b;  catting  awa;  tbe  onto-  bonndair  in  * 
fetus,  enlarged  three  timea.  a.  Fovea  hemispheriea.  b.  Crista  -mtibnli. 
c.  Aperture  of  aigueduct  of  the  veatibule.  d.  Uommon  opening  of  two  Msi- 
circular  ciid^lIs.  c.  Upper  Tertical  semicircalar  etnal  partly  laid  open.  /■ 
Borizontal  Bcmicircnbu  omal,  parti;  opened,  g.  Opening  of  l£e  m^ 
Testibuli. 
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extremitj'  which  is  cnlled  the  ampulla.     Wlien  a  tube  is  cut  across  Forai  ud 
it  is  not  circular,  but  is  compressed  laterally,  and  measures  about " 
^th  of  an  inch,  though  in  the  ampulla  the  size  ia  aa  largo  again. 

From  a  difference  in  the  direction  of  tlie  tubes,  they  have  been  Thejuo 
named  superior  vertical,  posterior  vertical,  and  horizontal.  ii«niea 

Tlie  euperior  vertical  canal  (a)  crosaes  the  upper  border  of  (lie  mpartor 
petrous  part  of  the  tempoTftl  bone,  and  forms  a  projection  on  the  ^■"^'™' 
aurface.     Im  oiiler  end  is  marked  by  the  ampulla,  whilst  the  inner 
is  joined  wi(h  the  following. 

The  potUrior  vertical  tube  (6)  is  directed  backwards  from  its  i™'?''?'' 
junction  with  the  preceding  towards  the  posterior  surface  of  the  ™™™'' 
temporal  bone ;  the  upper  end 

is  united  with  the  superior  ver-  Fig.  243.  • 

tical  canal,  and  the  lower  end  is 
free  and  dilated. 

The  hori^oiilal  canal  (c)  has 
separate  apertures,  and  is  the 
shortest  of  the  three.  Deeper 
[n  position  than  the  superior 
vertical,  it  lies  in  the  substance 
of  the  bone  nearly  on  a  level 
with  the  fenestra  ovalls ;  its 
dilated  end  is  at  the  outer  side 
close  above  tliat  aperture. 

Lining  membrane  of  the  osmous 
lahyrintk.    A  thin  fibrous  perios- 
teal membrane  lines  the  vesti-      ~    ^^L,^^^B^^^^^P  J/  '■^T'^^^ 
bule  and  the  semicircular  canals, 
and     is     continuous    with    the 
fibrous  process  in  the  aqueduct 
of  the  veBtibule.     On  the  outer 
wall  of  the  cavity  it  stretches  over 
it  is  prolonged  into  the  cochlea  through  the  apertur 
vestibuli  (fig.  242,  g). 

The  outer  surface  of  the  membrane  ia  adherent  to  the  bone ;  but  lus  an 
the  inner  is  covered  by  a  single  layer  of  flattened  epithelium.    It  '^       "°' 
is  supplied  by  the  vestibular  vessels ;  and  it  secretes  a  thin  serous  and  cnn- 
flnid,  liquor  Cotuimii,  or  perilymph,  which  surrounds  the  membran-  Aum. 
ons  labyrinth,  and  occupies  for  a  ^ort  distance  the  aqueduct :  thia 
flnid  also  fills  the  scalie  of  the  cochlea. 

CoCHLE,v,  Thia  part  of  the  osseous  labyrinth  has  a  position  anterior  Cochlea. 
to  the  vestibule,  and  has  received  its  name  from  its  resemblance  to 
a  spiral  shell. 

Dititctioa.  To  obtain  a  view  of  the  cochlea  it  will  be  needful  to  DiMecUon 
cut  or  file  away  the  bone  between  the  promontory  of  the  tympanum  " ' 
and  the  meatus  auditorius  intemus,  on  the  preparation  before  used 

*  Bepreseatation  of  tbe  Bemicircular  canals  enlarged  {ham  a  model  in 
DniTeraitj  College  Museum),  a.  Upper  rerticatl ;  *,  porterior  Tertical ;  and  e, 
horiiontal  canal,  d.  Conuam  opening  of  the  two  Tcrtical  canals,  e.  Tart  lA 
Uie  Tertibolar  csTity.    /.  C^miing  of  the  aqueduct  of  the  vestibule. 
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for  displaying  the  vestibule ;  or  tlua  atuAat  may  be  mode  OD  U- 
other  temporal  bone  in  which  the  BcmiciraDlBr  canals  are  not  Ind 
111  rtcent    bare.    For  the  same  diBsection  in  the  recckC  state,  a%>ftened  bone 
**■  flbould  be  used. 

The  cochUa  (fig.  244)  is  conical  in  fonn,  and  is  placed  almost 
horizontally  in  front  of  the  vestibular  space.  Tlie  base  of  tliit 
body  ia  turned  to  the  meatus  audiUnius  intemus,  and  is  perforated 
by  small  apertures ;  whilst  the  apex  is  directed  to  the  inner  wall  of 
tlie  tympanum,  opposite  fte  canal  for  t^e  tensor  ^rmpani  muscle. 
Bii#t  Its  lengtli  is  about  a  qua4w  of  atkioeh,  and  its  width  at  the  base 

icKinbles  is  abont  the  same.  Resembling  a  sph-al  shell  in  conatmction,  the 
"n^onia'"''  COchlea  consists  of  a  tube  wound  round  a  central  part  or  axis ;  bat 
n^«ct«.  it  differs  from  the  shell  in  having  its  tube  subdivided  by  a  partitioli. 
A  MHtnU  The  axis  or  modiolua  (fig.  244,  o)  is  the  central  stem  which  sup- 

uie""'^       porta  the  windings  of  the  spiral  tube.     Conical  in  shape,  its  siza 

Fig.  24*.' 


<?onlui;  dimiiushes  rapidly  towards  the  last  half  turn  of  the  tube,  but  it 
enlarges  at  tlic  tip  of  the  cochlea,  forming  a  second  small  cone  (i), 

nl  porouB,  wliich  is  bent.  The  axis  is  perforated  by  canals  as  far  as  the  con- 
tracted port  in  tlie  tost  half  turn,  and  the  central  one  is  larger  than 
the  others;  these  trauBinit  vessels  and  nerves  in  the  fresh  state. 

«ii«l  The  tpiral  tube  forma  two  turns  atid  a  half  around  the  Stem,  and 

oD««ad     terminates  above  in  a  closed  extremity  named  the  cupola.    When 

™  Si  measured  along  the  outer  side,  it  is  about  one  inch  and  a  half  long. 
Its  diameter  at  tlie  beginning  is  abont  one  tenth  of  an  inch,  bat  it 
diminiebee  gradually  to  half  that  size  towards  the  opposite  end. 

Buure-  Of  tlie  coils  that  the  tube  makes,  the  first  is  much  the  largest; 

"  ■  tliis  projects  towards  the  tympanum,  and  gives  rise  to  the  eminence 

of  the  promontory  on  tJie  inner  wall  of  that  cavity.     The  second 

J».  turn  is  included  witliin  tlie  first  coil.    The  last  half  turn  beads 

*  Section  throDgh  the  cochlea  (Breachet).  □.  Axis  vith  i(a  canal*,  i- 
Infundibnlnm  or  enlarged  upper  end  at  the  axia.  c  Septom  of  tlw  codlafc 
d.  Membrane  of  Corti.  r.  Hembnne  of  EeiMnar.  f.  Hiatnt  or  MiM- 
trema.     i.t.  Seals.  t;imsaDL    (.it.  Scala  TeitibiilL 
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sharply  round,  and  proBeftts  a  free  margin  (b)  (the  edge  of  the 
axis). 

In  the  recent  bone  the  tube  is  divided  into  two  main  passaires  Tube  divided 
(scalse)  by  the  septum  (fig.  244,  c).     In  the  dry  bone  a  reomant  of 
this  partition  !^  seen  in  the  form  of  a  thin  plate  of  bone, — lamina 
spiralis,  projecting  from  the  axis  ;  and  on  the  outer  wall  is  a  slight 
groove,  opposite  the  ridge  of  bone. 

Septum  of  the  spiral  tube  (^g.  245).  The  partition  in  the  recent  Septum 
bono  dividing  the  tube  of  the  cochlea  into  two  passages,  consists  of  ^^. 
an  osseous  and  a  membranous  portion  :— •  bnmoua.  v 

The  osseous  part  ('),  formed  by  the  lamina  spiralis,  extends  about  Oaseoua 
halfway  across  the  tube.  Inferiorly  it  begins  in  the  vestibule,  where  ^^^ ' 

Fig.  245.  ♦ 


it  is  wide,  und  is  attached  to  the  outer  wall  so  as  to  shut  out  the 
fenestra  rotunda  from  that  cavity ;  and  diminishing  in  size  ends 
above  in  a  point, — ^the  hamulus j  opposite  the  last  half  turn  of  the 
cochlea.     Between  the  hamulus  and  the  axis  is  a  space,  which  is  ends  aboro 
converted  by  the  membranous  part  of  the  septum  into  a  foramen  °  *  ^ 
(fig.  244,/)  (liiatus,  helicotrema),  and  allows  the  intercommunication  Spertwe. 
of  the  two  chief  passages  of  the  cochlear  tube. 

The  lamina  spiralis  is  formed  by  two  plates  of  bone,  which  en-  Lamina 
close  canals  for  vessels  and  nerv^es.  and  are  separated  farthest  from  ^P*'*^ 

*  A  diagram  of  a  section  of  the  tube  of  the  cochlea  enlaiged  (modified 
from  Henle).  SV.  Scala  vestibuli.  ST.  Scala  tympani.  CC.  Camil  of  the 
cochlea.  1.  Membrane  of  Itei&sner.  2.  Cochlear  branch  of  the  auditory 
nerve.  3.  Lamina  spiralis  oesea.  4.  Ligamentum  spirale.  a.  TAminft  den- 
ticulata.  b.  Sulcus  spiralis,  c.  Tympanic  lip  of  the  sulcus  spiralis,  d. 
Inner  rods  of  Corti.  e.  Outer  rods  of  CortL  /.  Lamina  reticulariB.  i.  Inner 
hair  cells,  m  b,  Membrana  baailaris.  m  c.  Membrane  of  CortL  p.  Outer 
hair  cells.     8  m.  Central  space  between  the  rods. 
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each  other  at  the  axis.  The  surface  of  the  lamina  ^vhich  is  tamed 
to  the  Idwer  of  the  two  cochlear  passages  (st)  is  most  pierced  by 
apertures.  The  opposite  surface  is  covered  in  the  outer  fifth  of  its 
extent  by  a  border  or  limhus  of  fibrous  structure  (a),  which  ends  in 
wedge-shaped  teeth  near  the  margin  of  the  bony  plate,  (denticulate 
lamina f  Bowman). 

Between  the  teeth  and  the  underlying  bone  is  a  channel  (6),  lined 
by  fiat  epithelium,  wliich  is  called  mlcus  spiralis :  its  edges  are  named 
vestibular  (a)  and  tympanic  (c). 

The  inemhranoua  part  of  the  septum  (membrana  basilaris,  fig.  245, 
in  h)  reaches  from  the  lower  edge  (c)  of  the  lamina  spiralis  to  the 
groove  in  the  outer  wall  of  the  coclilear  tube.  Its  width  varies : — 
near  the  base  of  the  cochlea  it  forms  half  of  the  partition  across  the 
tube,  but  at  the  apex,  where  the  bony  part  is  wanting,  it  constructs 
the  septum  altogether. 

This  membrane  is  firm  and  stiff,  and  possesses  fine  radiating  lines, 
which  cause  it  to  split  in  slireds.  At  its  outer  attachment  there  is 
a  fibrous  band  (^)  (ligamentum  spirale,  Kolhker)  fixing  it  to  the 
bone. 

Scalm  of  tTie  cochlea  (fig.  244).  Tlie  tube  of  the  coclilea  is  divided 
by  the  septum  into  two  primary  passages,  of  which  one  is  tlie  scala 
tympani  (st)  and  the  other  scala  vestibuli  (sv)  ;  but  the  latter  is 
rendered  smaller  by  two  canals  being  cut  oflE  from  it  by  mem- 
branes. 

These  passages  are  placed  one  above  another,  the  scala  vestibuli 
(sv)  being  nearest  the  apex  of  the  cochlea.  Above  they  communi- 
cate through  the  aperture  named  helico-trema  (/).  Below  they  end 
differently,  as  the  names  express  : — the  scala  vestibuli  opens  into  the 
front  of  the  vestibule  (fig.  242,  g)  ;  but  the  scala  tympani  is  shut 
out  from  the  vestibular  cavity  by  the  lamina  spiralis  of  the  septum 
cochleas,  and  is  closed  below  by  the  membrane  of  the  fenestra  ro- 
tunda, though  in  the  dry  bone  it  opens  into  the  tymipanum. 

Each  has  certain  peculiarities.  The  vestibular  scala  extends  into 
the  apex  of  the  cochlea ;  whilst  the  tympanic  scala  is  largest  near 
the  base.  Connected  with  the  last  is  the  small  aqueduct  of  the 
cochlea^  which  begins  close  to  a  ridge  near  the  lower  end  of  the  scala, 
and  opens  at  the  lower  border  of  the  petrous  portion  of  the  temporal 
bone. 

The  scalffi  are  clothed  witii  a  thin  fibrous  membrane,  continuous 
with  that  in  the  vestibule :  in  the  scala  tympani  it  helps  to  close 
the  fenestra  rotunda,  forming  the  inner  layer  of  the  secondaiy 
membrdhe  of  the  tympanum,  and  joins  the  fibrous  process  in  the 
aqueduct  of  tiie  coclilea.  Tlie  fiuid  of  the  vestibular  space  fills 
both  scah-e. 

Smaller  partitions  of  the  cochlea  (fig.  245).  Two  thin  mem- 
branes are  prolonged  from  the  septum  to  the  outer  wall,  across  the 
vestibular  scala.  One  is  called  membrane  of  Beisaner,  and  the 
other  membrane  of  Corti. 

Tlie  membrane  of  Reissner  (*),  which  is  easily  torn,  is  prolonged 
obliquely  from  the  upper  surface  of  the  septum  cochleie,  where  the 
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limbus  ends,  to  the  outer  part  of  the  tube  of  the  cochleft,  so  as  to 
cut  off  a  small  channel, — the  canal  of  the  cochlea  (cc).    It  is 
formed  by  a  very  tliin  layer  of  fine  connective  tissue  with  blood 
capillaries,  and  is  covered  by  the  epitlielial  hning  of  the  two  spaces  ' 
between  which  it  intervenes. 

Tlie  membrane  of  Corti  (jnc)  (membrana  tectoria)  stretches  hori-  Membruio 
zontally  across  the  tube  of  the  cochlea  near,  and  parallel  to  the  ^ 
membrana  basilaris.  Internally  it  is  attached  to  the  limbus  of  the 
septum  cochleas,  and  externally  to  the  wall  of  the  cochlear  tube. 
It  is  a  tliin  elastic  transversely-fibred  layer,  which  is  thicker  inter- 
nally than  externally.  Between  it  and  the  membrana  basilaris  {mV) 
is  a  narrow  channel  for  the  reception  of  the  organ  of  Corti. 

Smaller  passages  of  the  cochlea  (fig.  245).   The  spaces  re-  smau  s 
suiting  from  the  subdivision  of  the  scala  vestibuli  by  the  membranes  of  cochlea, 
above  noticed  are  t>vo  in  number,  viz.,  canal  of  the  cochlea,  and 
space  for  the  organ  of  Corti. 

Tlie  canal  or  duct  of  the  cochlea  (cc)   is  the  narrow  interval  Ductoftlie 
towards  the  outer  part  of  the  cochlear  tube,  between  the  membrane  ^^  ^ 
of  Reissner  {}).  and  the  membrane  of  Corti  (mc).    It  extends  from 

extent. 

apex  to  base  of  the  cochlea  like  the  larger  scala?  ;  it  is  lined  by 
epitlieUum,  and  contains  a  fluid  (endolymph). 

Above  it  reaches  into  the  cupola  and  is  closed.    Below  it  is  joined  closed 
by  a  very  small  tube  (fig.  246,  c)  (canalis  reuniens  Hensen),  with  "    ^*' 

./  1     •     ♦!  x-V    1  ^  '  joine«lby 

the  saccule  m  the  vestibule.  duet  below. 

Tlie  ifpace  for  tlie  organ  of  Corti  is  a  narrow  interval  correspond-  smallest 
ing  in  depth  with  the  sulcus  spiralis,  and  is  placed  between  the  "pac** 
membrane  of  Corti  (mc)   and  the  membrana  basilaris  (ml)).      It  ^unOaries. 
contains  the  organ  of  Corti  and  is  filled  with  fluid. 

The  ORGAN  OF  Corti  (fig.  245)  rests  on  the  membrana  basilaris  Organ  of 
irnh)^  and  occupies  the  narrow  space  between  this  and  the  mem- 
brane of  Corti ;  it  consists  of  rods  and  cells  placed  vertically  on 
each  side  of  a  median  space  (%nC), 

The  roih  are  firm  peculiar  bodies,  which  are  arranged  in  two  Two  rows  of 
rows  (d  and  e)  over  an  intervening  triangular  space  ;  they  slant       * 
towards  each  other  above,  and  are  separated  below  like  the  rafters  po«tion 
in  a  roof.    The  inner  row,  tlie  more  numerous,  are  in  contact  with 
each  other  on  the  sides,  and  the  outer  set  touch  only  by  the  upper 
end.     ^Vllere  they  touch  above  they  are  flattened  and  directed  out,  and 
the  inner  (rf)  overlapping  the  outer  (e) ;  and  where  they  rest  on  the  ^ 
membrana  basilaris  each  is  provided  with  a  nucleus-like  body. 

The  ctlh^  somewhat   like  columnar   epithelium,   (fig.  f  45)  are  Cells  in 
nucleated,  and  are  arranged  vertically  on  the  sides  of  the  rods  ;  the  e^i 
lower  end  is  furnished  with  a  process  which  is  directed  to  the 
membrana  basilaris,  and  the  other  placed  upwards,  is  provided  with 
stiff  filaments  or  hairs. 

The  inner  set  (/)  stand  in  a  single  line  between  the  sulcus  spiralis  Inner  set, 
and  the  inner  row  of  rods.     Tlie  other  set  (p)  four  deep,  are  flat-  and  outer 
tened  and  riband-Uke,  and  bulged  below,  and  are  placed  outside  ^^ 
the  external  row  of  rods ;  the  filaments  at  the  upper  end  project 
through  apertures  in  the  layer  (/)  above  them. 
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Lamina  Lamina  reticularis  (/)  (Kolliker).    A  very  thin  layer  of  flattened 

reticularis,  particles  (phalanges)  is  continued  over  the  outer  half  of  the  organ 
of  Corti ;  in  it  are  apertures,  through  which  pass  the  filaments  at 
the  end  of  the  cells.  And  around  the  upper  ends  of  the  inner 
cells  is  a  similar  uniting  material.  It  is  supposed  to  fix  and  keep 
in  place  the  cells, 
l^pltbelimn.  An  epithelial  layer,  consisting  of  cubical  cells,  covers  the  floor  of 
the  space  outside  and  inside  the  organ  of  Corti. 

The  HEMDRANOUS  LABTRIKTH  (fig.  246)  is  Constituted  of  sacs,  con- 
taining fluid,  in  which  the  auditory  ner\'e  is  expanded.  The  sacs 
are  t^^'o  in  number,  viz.,  utricle  and  saccule,  and  have  the  general 
shape  of  the  surrounding  bony  parts ;  they  are  confined  to  the 
vestibule  and  the  semicircular  canals.  Surrounding  them  is  the 
perilympliic  fluid. 

Dissection.  The  delicate  internal  sacs  of  the  ear,  with  their  ner%'es^ 
cannot  be  dissected  except  on  a  temporal  bone  which  has  been 
softened  in  acid,  and  afterwards  put  in  spuit.  The  previous  in- 
structions for  the  dissection  of  the  osseous  labyrinth  will  guide  the 
student  to  the  situation  of  the  membranous  structures  within  it^ 
but  the  surroundmg  softened  material  must  be  removed  with  great 
care. 

A  microscope  will  be  needed  for  the  complete  examination  of  the 
sacs.  For  the  display  of  the  blood-vessels  a  minute  injection  will 
be  required. 

The  utricle  (fig.  246,  d),  or  the  common  sinus,  is  the  larger  of 
the  two  sacs,  and  is  situate  at  the  posterior  and  upper  part  of  the 
vestibule,  opposite  the  fovea  semi-elliptica  in  the  roof.  It  is  trans- 
versely oval  in  form,  and  connected  with  it  posteriorly  are  three 
looped  tubes,  wliich  are  prolonged  into  the  semicircular  canals. 

These  prolongations  (g)  are  smaller  than  the  osseous  tubes,  l>eing 
only  one  third  of  their  diameter ;  and  the  interval  betw^een  the 
bone  and  the  membrane  is  filled  by  fluid — ^the  perilymph.  In 
form  they  resemble  the  bony  cases,  for  they  are  marked  at  one  end 
by  a  dilatation  (/)  corresponding  with  the  ampulla  of  the  osseoas 
tube  ;  and,  further,  two  are  blended  at  one  end,  like  the  canals 
they  occupy  :  they  commimicate  witli  the  utricle  by  five  openings, 
and  are  filled  with  the  fluid  of  that  sac.  At  each  ampuUaiy 
enlargement  there  is  a  transverse  projection  into  the  interior  of  the 
cavity,  and  at  that  spot  a  branch  of  the  auditory  ner\'e  enters  the 
wall. 

The  titricle  and  its  offsets  are  filled  with  a  clear  fluid,  like  water, 
which  is  named  endolymph;  and  in  the  wall  of  the  sac  is  a  small 
calcareous  deposit  (otolith,  e)  opposite  the  entrance  of  the  nerve 
into  it. 

Tlie  saccule  (fig.  246,  a)  is  a  smaller  and  rounder  cj-st  than  the 
utricle,  and  is  placed  in  front  of  it  in  the  hollow  of  the  fovea 
hemispherica.  It  is  separate  from  the  other ;  but  it  is  continuous, 
below,  by  a  short  and  small  duct  (c,  ductus  reuniens)  with  the 
canal  of  the  cochlea. 
Like  tUe  largcx  asie  \\.  Vtva  «.  translucent  wall,  in  which  is  an 
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otolith  (b)  opposita  the  entrance  of  the  nerve ;  it  la  also  filled  by 
endolymph,  which  ig  continued  into  the  cana)  o£  the  cochlea  through 
the  ductus  reuniens. 

Structure  of  the  tact.  The  wall  of  the  sacs  of  the  membranous  Wdtf 
labjrinth  ia  translucent  and  firm  ;  but  it  is  more  opaque  where  the  ^Sn* 
veesela  and  nerves  enter  it.    Three  strata  ent«r  into  its  construction,  ■tnt« : 
together  with  blooctvessels  and  nerves. 

The  outer  fibrous  covering   is  loose  and   flocculent,  is   easily  oqIct, 
detached,  and   contains  irregular  pigment   cells  with   ranufying 

Fig.  248.* 


blood-vessel B.  The  middle  stratum  (tunica  propria)  is  clear  and  mUdbv 
tough,  like  the  hyaloid  membrane  in  the  interior  of  the  eyeball: 
ita  inner  surface  is  irregular  owing  to  slight  eminences  ;  and  in  the 
ampulla  of  the  semicircular  tube  this  layer  forms  the  transverse 
projection.  The  inner  one  is  formed  by  a  layer  of  flattened  tanw. 
nucleated  cells,  which  are  continued  over  Ihe  eminences  in  the 
interior.  In  the  region  of  the  nerve,  both  in  the  ampulla  of  the 
Bcmicireuiar  canal  and  in  the  sacs,  tlie  epithelium  is  swd  to  become 
columnar,  and  to  have  intermixed  spindle-shaped  nucleated  cells 
(like  the  olfactorial),  which  possess  iiair-hke  processes  at  their  free 

The  small  calcareous  masses,  or  the  otoliths,  consist  of  minute,  oioiithi 
elongnted,  six  or  eight-sided  particles  of  carbonate  of  lime,  wluch  S"]^" 
are  pointed  at  the  ends,  and  are  situate  in  the  inner  part  of  the 
wall  of  the  utricle  and  saccule.     Within  the  enlargement  of  each 
semicircular  tube  there  is  also  a  calcareous  material. 

*  Petroiu  boDS  porttj  ramOTed  to  sbow  thg  msmbmiDiui  Ubyrinlli  ia  place 
(Breschet).  a.  Small  aac  ;  t,  ils  otolith  ;  c  Ductal  reaaieiiB-  d.  laxgt  ue, 
or  ntriete  ;  t,  Ita  otolitb.  /.  Ampollacj  sDlargeneDt  on  a  KmiciTCalar  tnba. 
g.  8eiijidrciiUr  tobe. 
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Blood-Tessels 
of  the  mem- 
branes. 


Istenul 
aidltoiy 
artery 


has  a  branch 
to  mem- 
Inmnoos 
sacs; 

termination ; 


and  another 
to  the 
cochlea; 


mode  of 
termination: 


Joins  a  longi- 

tndinal 

VMsel. 


Vein  to 

petrosal 

sinuH. 


Auditory 
nerve 

divides 
into  twa 


A  cochlear 
branch, 

runs  at  first 
in  the  bone. 


and  then 
enters  the 
membrane. 


Ending  un- 
known. 

Vestibular 
branch 
divides 
intotkm. 


Blood-vessels.  The  membranes  of  the  labyrinthic  cavity  receive 
their  blood  from  an  artery  which  enters  the  internal  auditory  meatus 
with  the  nerve ;  but  some  offsets  from  the  posterior  auricular  supply 
their  hinder  part. 

The  internal  auditory  artery  arises  from  the  basilar  trunk  within 
the  skull  (p.  183),  and  enters  the  internal  meatus  with  the  auditory 
nerve.  In  the  bottom  of  that  hollow  it  divides  into  two  branches 
—one  for  the  vestibule,  the  other  for  the  cochlea. 

The  branch  of  the  vestibule,  after  piercing  the  wall  of  the  cavity, 
subdivides  into  small  oflfeets,  which  supply  the  lining  membrane, 
and  ramify  over  the  sacs,  and  the  tubes  occupying  the  semicircular 
canals.  The  vessels  end  in  a  network  of  capillaries  on  the  exterior 
of  the  special  layer  of  the  sacs,  and  this  is  most  developed  about 
the  termination  of  the  nerves. 

The  branch  of  the  cochlea  subdivides  into  twigs  which  enter  the 
canals  in  tlie  modiolus.  Small  of^ts  from  these  are  directed  out- 
wards tlirough  canals  in  the  lamina  spiralis,  and  communicate 
together  in  loops  near  the  margin  of  that  osseous  zone.  From  thi» 
anastomosis  vessels  are  supplied  to  the  basement  layer  and  the 
membrane  lining  the  scalas  ;  but  the  septum  cochleae  prevents  the 
communication  of  the  vessels  of  the  two  passages. 

A  longitudinal  vessel  is  placed  on  that  surface  of  the  membranous 
part  of  the  septum  cochleas  which  is  turned  to  the  scala  tympani, 
and  is  opposite  the  outer  rods  of  Corti ;  it  communicates  here  and 
there  with  the  arterial  loops  before  mentioned. 

The  vein.  One  branch  of  vein  is  derived  from  the  cochlea,  and 
another  from  the  membranous  labyrinth :  the  two  are  united  neiu* 
the  cochlea,  and  the  trunk  ends  in  the  superior  petrosal  sinus  in 
the  base  of  the  skull. 

Nerve  of  the  Labyrinth  (fig.  247).  Only  one  special  nerve, 
auditory  (p.  188),  is  distributed  to  the  labyrinth.  Entering  the  in- 
ternal auditory  meatus,  the  nerve  divides  into  two  branches,  like 
the  artery-,  ^^z.,  an  anterior  for  the  cochlea,  and  a  posterior  for  the 
membranous  labyrinth.  In  the  trunk  and  in  both  branches  nerve 
cells  are  contained:  in  the  branch  to  the  labyrinth  they  form  a 
swelling  (intumeacentia  ganglioformia  of  Scarpa). 

The  cochlear  branch  divides  at  the  base  of  the  modiolus  into 
twigs,  which  enter  it,  and  are  directed  outwards  with  the  vessels- 
into  the  canals  in  the  lamina  spiralis  (fig.  245,  ^.  As  they  enter 
the  lamina  they  form  a  plexus  with  ganglion  cells,  and  are  con- 
tinued onwards  near  the  scala  tympani,  being  still  plexiform,  a* 
far  as  the  edge  of  the  bone.  At  this  spot  they  leave  the  bone  and 
are  arranged  in  conical  bundles,  which  pass  through  apertures  at 
the  junction  of  the  bone  with  the  lamina  basilaris  of  the  septum 
cochleie :  consisting  now  of  axis  cylinders  they  are  directed  towards 
the  cells  of  the  organ  of  Corti,  but  their  ending  is  unknown. 

The  vestibular  branch  ends  in  three  nerves  for  the  membranous 
labyrinft:  these  pierce  the  cribriform  plate  in  the  bottom  of  the 
meatus,  and  are  thus  distributed : — One  appertains  to  the  utricle  (c), 
and  to  the  cnlargem^ivlft  on  ^"^  XxjJa^^  <iou.tained  in  the  superior 
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vertical  and  horizontal  semicircular  canals  (fig.  247)  ;  a  BCcond 
ends  in  the  saccule  (a)  ;  and  the  third  belonga  to  the  ampullnry 
swelling  (b)  on  the  tube  in  tlie  posterior  vertical  acmicircular  canal. 

On  the  sacs  the  nerve  divides,  and  its  fiknients  separate,  some  Tenn&aUon 
fibrils  passing  through  the  otolith  and  othera  onteide  it,  and  pierce  '"'  "'^ 
the  middle  lajer  of  the  wall.    Now  becoming  cam  cj-linders  they  J^jjok."' 


Fig.  217." 


divide,  and  miite  in  a  plexus  beneath  the  epithelium,  and  ore 
thought  to  be  united  with  the  deep  ends  of  the  spindle-Bliaped 
cells  witli  hair-like  processes. 

On  the  ampullarif  enlargtment  of  the  semicircular  tubes  the  nerve  tn  the  tn 
enters  the  external  ade,  where  it  forms  a  forked  eminence  (Steifen-  [ij^ej^ 
Bajid),  corresponding  witli  the  projection  in  the  interior.    Tlie  nerve  uiA,  tma 
divides  at  first  into  two  chief  pieces,  which  are  directed  to  the  wdes ;  [JSJ^'' 
and  it  is  doubtful  whether  filaments  extend  into  the  tube  beyond 
those   eminences.      Finally  it   pierces   the   wall  of  the   tube,   and 
forming  a.  sub-epithelial  plexus  of   nerve-fibres,  as  in   the   utricle, 
is  snpposed  to  be  connected  with  similar  auditorial  cells. 

*  DistribatiOD  of  nerre*  to  the  membraooas  Utifrinth  (Breichet).  a.  Nerve 
to  the  aaccule.  b.  Nerve  enteriiig  the  Binpullaiy  eolArgemeat  on  &  Kmicircakr 
tube.     e.  Bnucb  of  nerre  entcrins  the  luge  sac  or  atricle. 
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The  letter  (o)  refers  to  the  origin,  (ej  to  the  coume,  and  (d)  to  the  distrilmtioa 
of  a  nerve  or  vessel  whicii  is  described  in  different  pages. 


Abdomex,  466. 

surface  of,  436. 
Abdominal  aorta,  482,  633. 
cavitj,  466. 
hernia,  466. 
regions,  467. 
ring,  external,  443. 

internal,  461, 466. 
Abducens  ner>e,  (o)  188,  (d)  47,  (c)  18. 
Abductor  minimi  dig^iti,  297. 

pedis,  678. 
pollicis  mands,  296. 
pedis,  678. 
Accessorios  muscle,  682. 

ad  sacro-lumbalem,  391. 
Accessory  nerve  of  the  obturator,  (o)  643, 

(d)  632. 
pudic  artery,  432,  664. 
spleens,  60o. 
Acini  of  the  liver,  structure.  611. 
Acromial  artery  inferior,  248. 

cutaneous  nerves,  266. 
thoracic  artery,  247. 
Acromio-clavicular  articulation,  261. 
Adductor  brevis,  633. 
longuf,  632. 
magnus,  636,  669. 
minimi  digiti,  298. 
oculi,  47. 

pollicis  mands,  296. 
pedis,  683. 
Air-cells  of  the  lung,  360. 
Alar  ligaments  of  the  knee,  701. 
Alveolar  plexus,  144. 
Ampulla),  membranous,  766. 

of  the  semicircular  canals,  761. 
Amygdaloid  lobe  of  ccrebcUimi,  226. 
Anastomotic  artery  of  brachial,  270. 

femoral,  624. 
Anconeus  muscle.  304. 
Angular  artery,  28. 

vein,  28. 
Ankle  joint,  708. 

Annular  ligament  of  ankle,  anterior,  690. 

external,  691. 

internal,  676. 

of  wrist,  anterior,  300. 

posterior,  301, 

309. 


Annular  protuberance,  196. 
Annulus  of  Vieussens,  338. 
Anterior  elastic  layer  of  cornea,  725m 
commissure,  217. 
medullary  velum,  226. 
Anti-helix,  34. 
Anti-tragus,  34. 

muscle,  34. 
Anus,  417. 
Aorta,  343,  349. 

abdominal,  482,  633. 
thoracic.  349,  361. 
Aortic  arch,  360. 

opening,  631. 
plexus,  481. 
sinus,  360. 
Aperture  of  the  aorta,  343. 
of  the  cava',  338. 
of  Eustachian  tube,  126. 
for  the  femoral  artery,  636. 
of  the  heart,  338,  343. 
lar}*nx,  127. 
mouth,  127. 
nares,  126. 
u'sophagus,  128. 
of  the  pulmonary  artery,  341. 

veins,  842. 
thorax,  118. 
Aponeurosis,  epicranial,  3. 

of  external  oblique,  442. 
over  femoral  artery,  623. 
of  internal  oblique,  446. 
lumbar,  386. 
palmar,  290. 
of  the  phar}iix,  123. 
plantar,  676. 
of  the  soft  pakte,  129. 
temporal,  4. 

of  the   transversaliB  muacle. 

448. 
vertebral,  389. 
Appendages  of  the  eye,  31. 
Appendices  epiploicii',  470. 
Appendix  auriculte,  339,  342* 
cajci,  602. 
vemiiformia,  602. 
Aqueduct  of  the  cochlea,  764. 
of  Sylvius,  217. 
of  the  veftibule,  760. 
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Aqueous  humour,  781. 
Arachnoid  membrane  of  the  brain,  178. 

of  the  cord,  406. 
Arbor  vita  cerebelli,  227. 
Arch  of  aorta,  350. 

crural  or  femoral,  613. 
of  diaphragm,  531. 
palmar  deep,  298. 

superficial,  291. 
plantar,  685. 
of  soft  palate,  126. 
Arciform  fibres,  194. 
Areola  of  the  mamma,  239. 
Arm,  dissection  of,  263. 

veins  of,  264. 
Arter.  acromialis  inferior,  248. 

anastmnotica  brachial  is,  270. 

maffna,  624. 
angularis  faciei,  28. 
aorta  abdominaiis,  482,  533. 

thoracica,  349,  361. 
articulares  inferiores,  G54. 
superiores,  (354. 
articularis  a2ygos,  654. 
auricularis  posterior,  6.  80. 
auditoria,  183,  758. 
axillaris,  245. 
ba^ilaris^  181. 
bracbialis,  268. 
brachio-cephalica,  351. 
bronchiales,  361,  362. 
buccalis,  89. 
capsularis  inferior,  534. 

media,  522,  534, 
superior,  534. 
carotis  communis  dextra,  74. 

sinistra,  118,  351. 
externa,  77. 
interna,  19,  103,  182. 
carpi  ulnaris  anterior,  286. 
posterior,  286. 
radiaHs  anterior,  283. 
posterior,  308. 
centralis  retina),  46,  735. 
cerebelli  inferior,  181. 

inferior  anterior,  182. 
superior,  182. 
cerebri  anterior,  182. 
media^  183. 
postenor,  182. 
cervicalis  ascendens,  71. 

profunda,  71,  397. 
choroidea  cerebri,  182,  183. 
ciliares  anteriores,  46,  730. 
posteriorcs,  46,  730. 
circumflexa  anterior,  248,  258. 
externa,  627. 
ilii  interna,  454,  535, 648. 
superficialis,  439,  606. 
interna,  634,  648. 
posterior,  248,  258. 
coccvgea,  645. 
cocluearis,  758. 
cooliaca,  485. 
colica  dextra,  478. 
media,  478. 
sinistra,  408. 
comes  nervi  ischiadki,  645. 


\ 


Arter.  comes  nervi  phrenici,  354. 

communicans  cerebri  anterior,  183. 

posterior,  183.. 
palmans,  292. 
plantaris,  685. 
coronaria  dextra,  336. 

labii  inferioris,  27. 
superioris,  27- 
sinistra,  336. 
ventriculi,  485. 
corporis  bulbosi,  431,  582. 

cavemosi,  431, 585. 
cremasteriou  453,  454. 
crico-thyroidea,  79. 
cystica,  487. 
deferentiaUs,  563. 
dentalis  anterior,  102. 
inferior,  88,  92. 
superior,  89, 102. 
diaphragmatica,  534. 
digitales  maniis,  292. 

pedisj  685. 
dorsales  poUicis,  308. 
dorsalis  carpi  radialis,  308. 
carpi  ulnaris,  286. 
indicis,  309. 
lingua),  97. 
pedis,  686,  694. 
penis,  431,  441. 
poUicis,  308. 
scapuhe,  248,  263. 
epigastrica,  454,  535. 

superiieialis.  4.')9,  606. 
ethmoidalis,  anterior,  46,  144. 
posterior,  46, 144. 
facialis,  27,  79. 
femoralis,  618,  624. 
frontalis,  5,  46. 
gastricu),  485,  495. 
gastro-epipldica  dextra,  486. 
sinistra,  485. 
glutea,  563.  643. 
ha^morrhoiaalis  inferior,  422. 
lucmorrhoidalis  media,  563. 

superior,     480,    561, 

583. 
helicina*,  581. 
hepatica,  485,  513. 
hyoidea  lingualis,  97. 

thyroidea),  79. 
hypogastrica,  561. 
iliaca  communis,  535. 
externa,  535. 
interna,  561. 
ileo-colica,  478. 

lumbalis,  562. 
incisoria,  92. 
infra-orbitalisj  89,  102. 

scapulans,  248,  256. 
innominata,  351. 
intcrcostales  anteriores,  254,  362. 

rami  anteriores,  362, 453; 
posteriorea,  397,410. 
intercostalis  superior,  71,  363. 
interossea,  286. 

anterior,  288. 
potterior,  307. 
mtAToaseo)  manfts,  ^8,  308. 
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krter.  uiteroaseeB  pedis,  695. 
intestinales,  478. 
intra-roinoles,  416. 
uchiadica,  563,  645. 
labialiB  inferior,  27. 
lachr  jmalis,  33,  45. 
laryngealis  inferior,  162. 

superior,  79, 162. 
lingualis,  77,  97. 
lumbales,  543. 

rami  anteriores,  543. 
posteriores,  398. 
magna  polUcis  manfts,  299. 

pedis,  686. 
malleolares,  694. 
mammarin,  externa,  248. 

interna,  70, 253, 354,  454. 
masseterica,  89. 
maxillaris  interna,  70,  87, 143. 
medians,  289. 
mediastinic,  253,  362. 
meningea  media,  15,  88. 
parva,  15,  88. 
meningeso  anteriores,  15. 

posteriores,  15,  80, 181. 
mesenterica  inferior,  480. 
superior,  476. 
metacarpa  radialis,  !M)8. 
ulnaris,  286. 
metatarsea.  695. 
musculo-phreoica,  253,  534. 
mylo-hyoidea,  88. 
nasalis,  46, 144. 

lateralis,  28. 
septi,  28. 
nutritia  femoris,  634. 
fibula;,  674. 
humeri,  270. 
tibis,  673. 
obturatoria,  663,  637. 
occipitalis,  6,  79,  397. 
cesophageales,  362,  485. 
ophthalmica,  19,  45. 
orariana,  534,  564. 
palatina  inferior,  79. 

superior,  143. 
palmaris  profunda,  291. 
palpebralis  inferior,  33.  46. 
superior,  33,  46. 
pancreaticsD,  485. 
pancreaticonduodenalis,  478.  486. 
perforantes  femorales,  634,  o59. 

mammariio  intenue,  253. 
mands,  298. 
pedis,  685,  695. 
pericardiaca>,  362. 
perimci  superficialis,  425. 
peronea,  674. 

anterior,  674. 
petrosa,  15. 

pluuyngca  ascendens,  106. 
phrenicoD  inferiores^  534. 

superiores,  364, 534. 
plantaris  externa,  680,  685. 

interna,  679. 
poplitea,  652. 
prmceps  cervicaHs,  397. 
pollids,  299. 


Arter.  profunda  corvicis,  71,  397. 
femoris,  619,  634. 
inferior,  270. 
superior,  270,  274. 
pterygoidea),  89. 
pterj'go-palatino,  144. 
pudenda  externa,  606, 619. 

interna,  422,  431,  441,  564. 
pulmonalis,  341,  348,  360. 
dcxtra,  349. 
sinistra,  349. 
pylorica  inferior,  486. 
superior,  486. 
radialis,  282, 298,  308. 
indicis,  299. 
ranina,  97. 
receptaculi,  19. 

rocurrens  interossea  posterior,  307. 
radialis,  283. 
tibialis,  694. 
ulnaris  anterior,  286. 
posterior,  286. 
renales,  519,  533. 
sacra  media.  533,  565. 
sacro-lateralis,  562. 
scapularis  posterior,  70,  263,  387. 
sciatica,  663,  645. 
sigmoidca,  480. 
spermatica,  527^  53^. 
sphcno-palatina,  143. 
spjnales  posteriores,  ISO,  410. 
spinalis  anterior,  180,  410. 
splenica,  485,  507. 
siemo-mastoidea,  79. 
stvlo-mastoidea,  80. 
subclavia  dextra,  68. 

sinistra,  117,  352. 
sublingualis,  97. 
subnientalis^  79. 
subscapulans,  248. 
superficialis  cervicalis,  387. 
perina;i,  425. 
voUe,  283. 
supra-orbitaUs,  5,  46. 

scapularis,  70,  262,  387. 
spinalis,  263. 
tarsea,  o95. 

tomporalee  profundie,  88. 
temporalis,  80. 

anterior,  5. 
media,  80. 
posterior,  6. 
superficialis,  5,  80.. 
thoracica  acromialis,  247. 
alaris,  248. 
longa,  248. 
suprema,  217. 
thyroidea  ima,  120. 

inferior,  70,  120. 
superior,  78, 120. 
tibialis  antica,  692. 
postioa,  673. 
tonsillaris,  79. 
transTersaUs  colli,  70,  387. 
faciei,  28,  80. 
perinsei,  425. 
pontis,  182. 
pubis,  454. 
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Arter.  tympanic^  88. 

tympanica  inferior,  747. 

miperior,  747. 
ulnam,  284, 2»1. 
iimbilicaliB,  561. 
uterina,  564. 
vaginaliB.  564. 
vcrtebralM,  70,  171, 180. 
vesiealiB  ixuerior,  563,  675. 

superior,  563. 
vestibuli,  758. 
Tidiana,  144. 
Articular  popliteal  arteries,  654. 

nenres,  655. 
Articulation,  acromio-clavicular,  250. 
astragalo-scaphoicL  711. 
astragalus  to  os  calcis,  710. 
atlo-axoidean,  172,  175. 
of  bones  of  the  tympanum,  745. 
calcaneo-cuboid,  711. 

scaphoid,  711. 
of  carpal  bones,  318. 
carpo>metacarpal,  320. 
of  cervical  vertebra),  172. 
ehondro-costal,  372. 
sternal,  372. 
of  coccygeal  bones,  695. 
coraco-clavicular,  260. 
of  costal  cartilages,  372. 
costo-clavicular,  176. 
vertebral.  369. 
crico-aiyta'noia,  166. 

thyroid.  166. 
of  cimeiform  bones,  714. 
cimeiform  to  cuboid,  714. 
cuneiform  to  scaphoid,  714. 
of  dorsal  vertebrae,  372. 
femoro-tibial  or  knee,  697. 
humero-cubital  or  elbow,  312. 
ilio-femoral  or  hip,  659. 
of  lower  jaw,  85. 
of  lumbar  vertebra*,  372. 
of  the  metacarpal  bones,  320. 
mctacarpo-phalangcal,  322. 
metatarsal,  716. 
metatarso-phalangeal,  717. 
occipito-atloidean,  172. 
axoidean,  174. 
08  calcis  to  cuboid,  711. 

to  scaphoid,  711. 
peroneo-tibial,  70G. 
phalangeal  of  fingers,  322. 

of  toes,  718. 
of  pubic  symphysis,  599, 
rauio-carpal  or  wrist,  316. 
cubital  inferior,  317. 
superior,  314. 
sacro-coccygeal,  695. 
iliac,  696. 
vertebral,  596. 
scaphoid  to  cuboid,  714. 

to  cuneiform,  714, 
scapulo-humcral,  309. 
stemo-clavicular,  176. 
sternum,  pieces  of,  372. 
tarsal  transverse,  713. 
tarso-ractatarsal,  716. 
temporo-maxiWaTy^  ^. 


Articulation,  thyro-aryiflnioidf  167. 
of  the  thumb,  3SM). 
tibio-tarsal  or  ankle,  707. 
of  vertebne,  372. 
Arcus  extemus  diaphragmatu,  531. 
intemus  diaphragmatia,  531. 
Aryta?no-epiglottidean  folds,  161. 
Ar^'tu.'noid  cartilages.  164. 
glands,  132. 
muscle.  166. 
Ascending  cervical  artery,  71. 

Tein,'70. 
colon,  470. 
pharyngeal  artery,  106. 
vein  107. 
AttoUens  aurem,  2. 
Attrahens  aurem,  2. 
Auditory  artery,  183,  768. 

tube,  external,  739. 
nerve,  (o)  188,  (d)  768. 
nucleus,  196. 
Auricle  of  the  ear,  33. 
Auricles  of  the  heart,  335. 

left,  342. 
right,  338. 
structure  of,  345. 
Auricuhc,  338,  342. 

Articular  artery,  posterior,  (d)  6,  (o)  80. 
nerves,  anterior,  8. 
peaty  8,  67. 
inferior,  91. 
posterior,  8,  36. 
Auricular  vein,  6,  80. 

ncne  of  vagus,  (o)  111,  (d)  709. 
Auriculo-temporol  nerve,  8,  91. 

ventricular  aperture,  left,  343. 

right,  340. 
rings,  344. 
Auricularis  magnus  nen-e,  8,  57. 
AxiUa,  240. 

dissection  of,  240. 
Axillary  artery,  245. 
glands,  243. 
plexus,  249. 
vein,  248. 
Axis,  cocliac,  of  artery,  485,  533. 
of  cochlea,  752. 
thjToid,  of  artery,  70. 
Azygos,  artery,  654. 

veins  (o)  644,  (d)  363,  640. 
uvula'  mus<4e,  131. 

Back,  dissection  of,  380. 
Base  of  brain,  198. 

the  skull,  arteries  of,  15, 19. 
dissection  of^  12. 
nerves  of,  16,  20. 
Basilar  arter}*,  181. 

membrane,  764. 
sinus,  16. 
Basilic  vein,  264. 
Biceps  femoris  muscle,  656.  699. 

flexor  cubiti,  267,  289,  310. 
Bicuspid  teeth,  133. 
Bile  ducts,  488,  497,  513. 

structure,  501,  614. 
Biventral  lobe,  225. 
[  Bladder,  672,  669. 
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Bladder,  interior  of,  574. 

connections  of,  552,  559. 
ligaments  of,  549,  551. 
structure  of,  573. 
Bones  of  the  ear,  744. 
ligaments  of,  745. 
muscles  of,  745. 
Brachial  aponeurosis,  266. 
artery,  268. 
plexus,  72,  249. 
veins,  270. 
Brachialis  anticus,  272,  289. 
Brachio-cephalic  artery,  351. 

vein,  left,  352. 
right,  352. 
Brain,  base  of,  198. 

examination  of  interior,  208. 
membmnes  of,  9,  12,  178. 
origin  of  nerves,  184. 
presentation  of,  11. 
removal  of,  10. 
vessels  of,  180. 
Breast,  238. 

Broad  uterine  ligament,  557. 
Bronchial  arteries,  (o)  362,  (d)  361. 
glands,  36d. 
veins,  361,  362. 
Bronchus,  left,  358. 
right,  358. 
stfucture  of,  359. 
Brunner*s  glands,  500. 
Buttock,  dissection  of,  637. 
muscles,  640. 

vessels  and  ner\'ed,  643,  645. 
Buccal  artery,  89. 
nerve,  91. 
Buccinator  muscle,  26. 
Bulb  of  the  urethra,  555. 
artery  of,  431,  (d)  582. 
nerve  of,  432. 
Bulbi  vestibuU.  587. 
Bulbous  part  of  the  urethra,  556,  578. 
Bulbus  olfactorius,  185. 

Caecum  coli,  502. 

connections  of,  470. 
structure  of,  503. 
Calamus  scriptorius,  228. 
Calices  of  the  kidney,  520. 
Calciform  papilhe,  149. 
Canal  of  cochlea,  755. 
of  Petit,  736 
of  spinal  cord,  413. 
of  tne  tensor  tympani,  742. 
Canine  teeth,  133. 
Capsular  arteries,  inferior,  534. 

middle,  522,  534. 
suDcrior,  534. 
ligament  oi  the  hip,  659. 
knee.  698. 
shoulder,  310. 
thumb,  320. 
Capsule  of  crystalline  lens,  737. 
of  Giisson,  510. 
suprarenal,  521. 
Caput  coli,  502. 

gallinaginis,  576. 
Cardiac  nerve,  inferior,  (o)  \  15  (d)  357 


Cardiac  nerve,  middle,  (o)  115  (d)  357. 

trie,  (o) 
355.  (d)  357: 
337, 
357. 


of  pneumo-gastric,  (0)  111, 

-56,  rd)- 

Buperior,   (o)   115,  (d)  337, 


plexus,  337,  356. 
veins,  336. 
Cameo)  columns,  340,  343. 
Carotid  artery,  external,  77. 

internal,  (d)  19, 182.  (c)  103. 
left  common,  118,  Sol. 
right  common,  74. 
plexus,  20. 
Carpal  artery,  radial  anterior,  283. 

posterior,  308. 
ulnar  anterior,  286. 
posterior,  286. 
Carpo-metacarpal  articulation,  320. 
Cartilage,  arytenoid,  164. 
cricoid,  163. 
cuneiform,  164. 
of  the  ear,  35. 
thyroid.  163. 

triangular  of  the  nose,  135. 
Cartilages  of  the  eyelids,  32. 
of  the  nose,  30. 
of  Santorini,  164. 
of  trachea,  167. 
Canmcula  lachr^'malis,  33. 
Cttruncula)  myrtiformes,  585. 
Cauda  eouina,  409. 
Cava,  inferior,  339,  482,  536. 

superior,  339. 
Cavernous  body,  555,  579. 

artery  of,  (0)  431,  (d)  532. 
plexus,  20. 
sinus,  14. 
structure,  580. 
Cavity  of  the  omentum,  474. 
Central  arterj'  of  the  retina,  (0)  45,  (d)  735. 
ligament  of  cord,  407. 
lobe  of  brain,  203. 
pillar  of  cochlea^  752. 
point  of  the  pennwum,  426. 
Centrum  ovale  cerebri,  208. 
Cephalic  vein,  265. 
Cerebellar  arteries,  inferior,  181. 

superior,  182. 
Cerebellum,  form  of.  2122. 
lobes  of,  224. 
structure  of,  226. 
Cerebral  arter}-,  anterior,  182. 
middle,  183. 
posterior,  182. 
Cerebrum,  di\'ision  into  lobes,  202. 
convolutions,  204. 
form  of,  198. 
interior,  208. 
structure^  219. 
Cervical  fascia,  53,  59. 

ganglion,  inferior,  116. 
middle,  115. 
superior,  114. 
glands,  74. 
nerves,  anterior  branches,  72,  170. 

posterior,  170,  394. 
jilexus  of  nerves,  73. 

deep  branches,73. 
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Cervical  plexuB  of  nerves,  guperficial,  67, 

69,  73. 
Cervicalis,  ascendens  artery,  71. 

muscle,  391. 
vein,  71. 
profunda  artery,  (o)  71,  (d)  397. 

vein,  70,  398. 
supcrficialis  nerve,  67, 69. 
Cervico-fecial  nerve,  38. 
Cervix  uteri,  688. 

vesica*,  663. 
Chamber  of  the  eye,  anterior,  781. 

rterior,  781. 

Cheeks,  133. 

Chiasma  of  the  optic  nerves,  186. 
Chondro-costal  uiiculations,  372. 
glossus  muscle,  161. 
sternal  articulations,  372. 
Chorda  tvmpani  nerve,  (o)  709,  (d)  92,  98. 
Chorda?  tendineae,  341,  343. 
vocales,  160. 
Willisii,  19. 
Choroid  artery  of  the  brain,  182. 
coat  of  the  eye,  726. 
plexuses  of  the  brain,  216, 230. 
veins  of  the  eye.  731. 
bi-ain,  216. 
Cilia,  31. 

Ciliary  arteries,  (o)  46,  (d)  730. 
ligament,  ?29. 
muscle,  728. 
processes  of  the  choroid,  727. 

of  the  suspensory  ligament, 

736. 
nerves  of  nasalj  (o)  44,  (d)  731. 

of   lenticular   ganglion,  46, 

731. 
Circle  of  Willis,  183. 
Circular  sinus,  14. 

Circumflex  artery,  anterior,  248,  268. 

external,  627. 
internal,  634,  648. 
posterior,  248, 268. 
iliac  artcr}',  deep,  454,  636. 

superficial.       606, 
619. 
nerve  (o)  249,  (d)  258. 
Clavicular  cutaneous  ner\- es,  67,  73. 
Clitoris,  584. 
Coccygeal  artery,  646. 
muscle,  647, 
nerve,  666. 
Cochlea,  751. 

canal  of,  756. 
nerve  of,  768. 
vessels  of,  758. 
Caliac  artery,  485. 
plexus,  490. 
Colic  artery,  left,  480. 

middle,  478. 
right,  478. 
Colon,  469,  501. 

course  of,  470. 
structure  of,  603. 
Columnar  layer  of  retina,  793. 
Columna)  cameop,  340,  343. 
ColunoiB  of  the  cord,  412. 


ColumnB  of  the  vagi|^^  686. 
Comes  nervi  ischiatid  artery,  643. 
phrenici  artery,  364. 
Commissure,  anterior,  217. 

of  the  cerebelltun,  223, 227. 
of  the  cord,  413. 
great,  209. 

of  the  optic  nerves,  186. 
posterior,  217. 
soft,  217. 
Commissiural  fibres  of  the  medulla,  194. 
Communicating  arter\'  of  anterior  cerebral, 

183* 
of  posterior  cerebnl, 
183. 
inthepalm^291. 
peroneal  nerve,  66o. 
ComplexuB  muscle,  392. 
Compressor  of  the  bulb,  427. 

of  the  nose,  21. 
Conarium,  218. 
Concha,  34. 

Cones  of  the  retina,  733. 
Congenital  hernia,  459. 
Com  vasculofii,  626. 
Conical  papillae,  148. 
Conjoined  tendon,  448. 
Conjunctiva,  33. 
Conoid  ligament,  250. 
Constrictor  inferior,  123. 

of  the  fauces,  130. 
middle,  123. 
superior,  124. 
uiethne,  430,  436. 
Conus  arteriosus,  340. 
Convolutions  of  the  brain,  203,  208. 
of  hemisphere,  204. 
of  longitudinal  fissure,  206. 
Coraco-brachialis  muscle,  268. 

clavicular  articulation,  260. 
humeral  ligament,  310. 
Cordiform  tendon,  630. 
Cords  of  the  abdominal  wall,  462. 
Cornea,  724. 

structure,  724. 
Comicula  larj-ngis,  165. 
Comua  of  gray  crescent,  413. 

of  lateral  ventricle,  210. 
Corona  glandis,  566. 
radiata.  220. 
Coronary  vessels  of  the  heart,  336. 
oftheUps,37. 
artery  of  the  stomach,  486. 
ligament  of  the  liver,  476. 
plexus  of  the  stomach,  490. 
plexuses  of  the  heart,  337. 
sinus,  336,  363. 
vein  of  the  stomach,  488. 
Corpora  albicantia,  200. 

Arantii,  341,  344. 
cavernosa,  655,  679. 
geniculata,  208,  222. 
Malpighiaiia,  607, 616. 
mamiilaria,  200. 
oUvaria,  191, 193. 
pyramidalia   anteriora,  191,   192, 
posteriors,  191,  IM. 
quadrigemina,  219. 
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Corpora  restiformib  191, 194. 
Corpus  callosum,  2ol,  209. 

dentatum  cerebelli,  227. 
medulliL^  193. 
fimbriatum  uteri,  592. 
geniculatum  externum,  218. 
internum,  218. 
Highmori,  524. 
luteum,  592. 
olivare,  191, 193,  219. 
spouj^dosum  urcthnc,  556,  581. 
striatum,  213,  222. 
thyroideum,  119. 
Oorpupclca  of  Malpighi,  607,  516. 
Comigator  cutis  ani,  420. 

supercilii  muscle,  23. 
Cortex  of  the  tongue,  151. 
Cortical  substance  of  the  kidney,  517. 
Costo-claviculnr  ligament,  176." 
coracoid  membrane,  245. 
transverse  ligaments,  371. 
•Cotunnius,  nerre  of,  141. 
Cotyloid  ligament,  661. 
Covered  band  of  Reil,  208. 
•Cowper's  glands,  430. 
Craxiial  aponeurosis,  3. 

nerves,  16,  (o)  134. 
•Cremaster  muscle,  446. 
Cremasteric  artery,  453,  454. 

fascia,  446. 
<Iribriform  fascia,  607. 
Crico-arytoinoid  articulation^  166. 

muscle,  lateral,  156. 
posterior,  155. 
thyroid  articulation,  165. 
membrane,  166. 
muscle,  155. 
Cricoid  cartilage,  163. 
Crista  vestibuh,  750. 
•Crucial  ligaments,  701. 
Crura  cerebelli,  226. 

cerebri,  198,  222. 
of  the  diaphragm,  530. 
of  the  fornix,  212. 
'Crural  arch,  613. 

deep,  453,  613. 
canal,  614. 
hernia,  465,  615. 
nerve,  (o)  542,  (d)  628. 
ring,  464,  615. 
sheath,  464,  613. 
Crypts  of  LiefaNorkuhn,  498. 
Crystalline  capsule,  737. 
lens,  737. 
structure,  737. 
Cuneiform  cartilages,  165. 
Cupola  cochlea?,  752. 
Curve  of  the  lu^thra,  555. 
Cutaneous  nerves  of  the  abdomen,  438. 

of  the  arm,  265. 
of  the  back,  381. 
of  the  buttock,  638. 
of  the  face,  38. 
of  the  foot,  back,  689. 
sole,  676. 
of  the  forearm,  278. 
of  the  hand,  back,  278. 
of  the  hand^  palm,  ^0, 


Cutaneous  nerves  of  the  head,  6. 

of  the  leg,  back,  666. 
front;  689. 
of  the  neck,  behind,  381. 
fore  part,  59. 
of  the  perinsBum,  422, 425. 
of  the  shoulder,  256. 
ofthethigh,  front,  608. 
of  the  thorax,  238. 
Cystic  artery,  487. 
duct,  515. 
plexus  of  nerves,  490. 


Dartoid  tissue.  440. 

Decussation  of  the  oblong  medulla,  194. 
Deep  cervical  ai-terv,  (o)  71,  (d)  397. 
crural  arch,  4^3,  613. 
transverse  muscle  of  perimoum,  427, 

434. 
Deferential  artery,  583. 
Deltoid  ligament,  708. 

muscle,  257. 
Dens  sapicntia;,  133. 
Dental  artery,  anterior,  102. 
inferior,  88,  92. 
Bui)erior,  89,  102. 
norve,  anterior,  101. 
inferior,  91. 
posterior,  101. 
Dentate,  lamina,  214. 

ligament,  407. 
Denticulate  lamina,  754. 
Depressor  anguli  oris,  26. 
epiglottidis,  157. 
labii  inferioris,  25. 
ahe  nasi,  22. 
Descendens  noni  nerve,  76, 113. 
Descending  colon,  470. 
Diaphragm,  327,  028. 

arteries  of,  534. 
plexus  of,  400. 
Digastric  muscle,  75. 
nerve,  36. 
Digital  arteries  of  plantar,  685. 
of  radial^  299. 
of  tibial,  anterior,  686. 
of  ulnar,  292. 
nerves  of  median,  293. 
of  plantar,  680. 
of  radial,  278. 
of  ulnar,  292. 
Dilator  of  the  nose,  22. 

of  the  pupil,  729. 
Discus  proligorus,  591. 
Dissection  of  the  abdomen,  436. 

of  the  abdominal  caWty,  466. 
of  the  anterior  commissure,  217. 
of  the  aim,  236,  263. 
of  the  axilla,  240. 
of  the  back,  380. 
of  the  base  of  the  skull,  12. 
of  the  brain,  membranes,   and 

nerves,  179. 
of  the  buttock,  637. 
of  the  cardiac  plexus,  356. 
of  the  carotid  artery,  internal, 

108. 


768 


mDEX. 


Biaaeotion  of  the  carotid  plexus,  20. 
of  the  cerebellum,  222. 
of  Uie  cerebrum,  198. 
of  the  corpus  caUosum,  201,  209.' 
of  the  corpus  striatum,  213,  222. 
of  the  crus  cerebri,  198. 
of  the  external  ear,  33,  739. 
of  the  internal  ear,  741. 
of  the  eighth  nenrc,  107. 
of  the  eye,  722. 

Hds,  31. 
of  the  face,  20. 
of  fascia  lumborum,  385. 
of  femoral  hernia,  463,  612. 
of  the  fifth  Tentricle  of  the  brain, 

212. 
of  the  foot,  back,  689. 
sole,  675. 
of  the  forearm,  276. 

back,  301. 
front.  276. 
of  the  fourth  rentricle,  227. 
of  the  glosso-pharjngeal  nerve, 

1C9. 
of  the  hand,  back,  277. 
pahu,  289. 
of  the  head,  external  parts,  1. 
internal  parts,  9. 
of  the  heart,  333. 
of  the  hypogastric  plexus,  481. 
of  the  inierior  maxillary  nen*c, 

89. 
of  the  inguinal  hernia,  45o. 
of  the  internal  maxillar}*  artery, 

8/. 
of  Jacobson's  nerve.  109,  747. 
of  the  labyrinth,  749. 
of  the  larynx,  154. 

curlilnges,  162. 
muscles,  154. 
ner>'e8,  161. 
of  the  lateral  ventricles,  209. 
of  the  left  Bide  of  the  neck,  116. 
of  the  leg,  back,  665. 
front,  688. 
of   the  ligumeuts  of  atlas  and 

axis,  172. 
of  the  ligaments  of  atlas  and 

occiput,  172. 
of  the  ligaments   of  axis  and 

occiput,  174. 
of  the  ligaments  of  clavicle  and 

s<a|)ula,  260. 
of  the  ligaments  of  hip  joint,  659. 
of  the  li^ments  of  jaw,  85. 
of  the  ligaments  of  lower  limb, 

697. 
of  the  ligaments  of  pelvis,  595. 
of  the  ligaments  of  ribs,  276. 
of  the  ligaments  of  shoulder.  309. 
of  the  ligaments  of  upper  limb, 

3C9. 
of  the  Ligaments  of  the  vertcbia-, 

373. 
of  the  lower  limb,  697. 
of  Meckel's  ganglion,  139. 
of  the  medulla  oblongnta,  189. 
of  the  neck,  51. 


Diaaectbn  of  the  neck,  anterior  triangle,  59. 

left  aide,  116. 
poaterior  triangle,  53. 
of  the  ninth  nerre,  112. 
of  the  nose,  134. 
of  the  ophthalmic  of  the  fifth 

ner^'e,  18,  40. 
of  the  orbit,  39. 
of  the  otic  pinglioD,  146. 
of  the  pelns,  female,  556. 

aide  ^dew,  557. 
of  the  pelvis,  male,  545. 

aide  view.  546. 
of  the  perineum,  female,  433. 

male,  417. 
of  the  pharynx,  121. 
of   the    pneumo-gaatric    nerve,. 

107,  354,  49L 
of  the  pons,  196. 
of  the  popliteal  space,  651. 
of  the  portio  diura  nerve,  36, 144. 
of  the  prevertebral  muscles,  168- 
of  the  pterygoid  region,  82. 
of  the  sacral  plexus,  666. 
of  the  saphenous  opening,  612. 
of  the  semilunar  ganglia,  489. 
of  the  shoulder,  256. 
of  the  soft  palate,  128. 
of  the  solar  plexus,  4.99, 
of  the  spinal  cord,  409. 

accessory  nerve,  107. 
of  the  subclavian  artcrjr,  65. 
of  the  submaxillary  region,  93. 
of  the  superior  maxillary  nerve,. 

100. 
of  the  testis,  523. 
of  the  thigh,  back,  650,  C56. 

front.  604. 
of  the  third  ventricle,  216. 
of  the  thorax,  326. 
of  the  tongue,  148. 
of  the  triangular  space  of  the 

thigh,  616. 
of  the  tympanum,  741. 

vessels      and 
nerves,  747- 
of  the  upper  limb,  236. 
of  the  vena  c^va  inferior,  4S2. 

of  the  vidian  nerve,  142. 
Dorsal  artery  of  the  foot,  686,  694. 

ofthe  perns,  431,  (d)  441. 
of  the  tongue,  97. 
of  the  scapula,  (o)  248.  (d)  26^.. 
nerves,  anterior  branches,  2d3,  G6S, 

409. 
posterior  branches,  396,  409. 
cutaneous  of  the  hand,  27i>- 
ofthe  penis,  (o)  432,  (d)  441. 
Ductus  ad  nasum,  51. 
arteriosus,  349. 

communis  choledochus,  488, 497, 501 . 
cysticus,  515. 
ejaculatorius,  572. 


hepaticus,  488,  514. 
lymphaticua,  /I,  366. 
pancreaticua,  505. 
reunicns,  7^6. 
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Ductus  Kiyiniani,  90. 
Stenonis,  29. 
thoracicus,  117,  365,  540. 
Tenoaus,  510. 
Whartonii,  93,  99. 
Duodenum,  connectious,  482. 

peritoneum  of,  475. 
Dura  mater,  9,  12. 

of  the  cord,  404. 
nen^ea  of,  16,  407. 
vessels  of,  15,  407. 

Ear,  external,  33,  739. 

internal,  741. 
Eighth  nerve,  19,  {o)  188. 
Eiaculator  urinjr,  4*26. 
Elastic  lavers  of  cornea,  725. 
Elbow  joint,  312. 
Eminentia  collateralis,  211. 

teres,  229. 
Encephalon,  179. 
Endocardium,  348. 
Endolymph,  756. 
Ependyma,  ventriculorum,  210. 
Epididymis,  526. 
Epigastric  artcr}',  454,  535. 

superficial,  439,  619. 
re^on  of  the  abdomen,  467. 
veins,  464. 
Epiglottidean  gland,  161. 
Epiglottis,  165. 
Erector  clitoridis,  434. 
penis,  426. 
spime,  391. 
Ethmoidal  arteries,  46. 
Eustachian  tube,  cartilaginous  part,  126. 

osseous  part,  743. 
valve,  339. 
Extensor  carpi  radialis  brevis,  303. 

longus,  302. 
carpi  ulnarisj  304. 
digit!  minimi,  304. 
digitorum  brevis,  695. 

communis,  303. 
loDgus  pedis,  692. 
indicis,  305. 
ossis  metacarpi,  305. 
proprius  polhcis,  691. 
primi  intemodii  policis,  305. 
secundi  intemodii  policis,  305. 
External  cutaneous  nerves  of  arm,  266, 278. 

of  thigh,  (0)542, 
(d)  609. 
saphenous  nerve,  655,  668,  690. 
vein,  466,  689. 
Eye-ball,  722. 
brows,  31. 
lashes,  31. 
lids,  31. 

muscles  of,  32. 
nerves  of,  33. 
structure,  31. 
vessels,  33. 

Face,  dissection  of,  20. 
Facial  artcr>',  (d)  27,  (o)  79. 

nerve,  (d)  36,  (c)  645,  (o)  188. 
Falciform  ligament  of  the  liver,  478. 


Falciform  border  of  saphenous  opening,  612. 
Fallopian  tube,  559,  592. 
Falx  cerebelli,  12. 

cerebri,  10. 
Fascia,  axillary,  237. 
brachial,  266. 
cervical,  deep,  53,  59. 
costo-coracoid,  245. 
cremasteric,  446. 
cribrifonu,  607. 
of  the  forearm,  279. 
mac,  464,  539. 
intermuscular  of  the  humerus.  274. 

of  the  thigh,  627. 
lata,  610,  651. 
of  the  leg,  668,690. 
lumborum,  385. 
obturator,  546. 
palmar,  290. 
pelvic,  546. 
perinijual,  deep,  428. 

superficial,  425. 
plantir,  deep,  676. 
propria,  016. 
recto- vesical,  549. 
spermatic,  458. 
temporal,  4. 
transversalis,  451,  463. 
Fasciculus  teres,  229. 
Femoral  artery,  618,  624. 
hernia,  463,  615. 
ligament,  612. 
vein,  619,  624.  . 

Femoro-tibial  articulation,  69/. 
Fenestra  ovalis,  741. 

rotunda,  741. 
Fibres  of  the  cerebrum,  220. 
of  the  cerebellum,  227. 
of  Muller,  734. 
Fibro-cartilage.    See  Interarticular. 
of  heart,  345. 
of  tongue,  150. 
Fibrous  coat  of  eve,  723. 
Fifth  nerve,  17,  l87. 

ventricle  of  braui,  212. 
Filiform  papilhe,  148. 
Fillet  of  the  corpus  callosum,  209. 

of  the  olivary  body,  194,  197,  210. 
Filum  terrainale,  407. 
Fimbria?  of  the  Fallopian  tube,  592. 
First  nerve,  (o)  135,  (c)  16,  (d)  138. 
Fissure,  longitudinal,  201. 

parieto-occipital,  203,  207. 
of  Kolando,  203. 
of  Sylvius,  202. 
transverse  of  brain,  214. 
Fissures  of  Santorini,  35. 
ofthe  cord,  412. 
of  the  cerebrum,  202. 
Flexor  accessorius  mu*cle,  682. 
bro-is  minimi  digiti,  298. 

pedis,  685. 
carpi  radialis,  281,  301. 

ulnaris,  282. 
digitorum  brevis  pedis,  678. 

longus  pedis,  672, 681. 
profundus,  288,  294. 
sublimis,  284,  294. 
3  D 


770 


INDEX. 


Flexor  poUicis  longus,  288,  295. 

pedis,  671,  682, 
brevis,  296. 

^cdis,  683. 
Flocculus  ccrcbelli,  22o. 
Follicles,  Meibomian,  32. 
ceruminouB,  740. 
solitarr,  493,  504. 
Foot,  dorsum,  6^8. 

sole,  675. 
Foramen  of  Monro,  213. 
ovale,  338. 
for  Yena  cava,  531. 
of  Winslow,  474. 
Foramina  Thebcsii,  338. 
Forearm,  dissection  of,  276. 

cutaneous  nerves,  278. 
veins,  277. 
FomLxj  212. 
Fossa,  ischio-rectal,  419. 

navicular  of  the  urethra,  678. 

of  the  pudendum,  584. 
ovalis,  338. 
Fossa)  of  abdominal  wall,  462. 
Fourth  nerve,  (o)  187,  (c)  16,  (d)  40. 

ventncle,  227. 
Fovea,  centralis,  732. 

heniispherica,  750. 
semi-elliptica,  750. 
Fovea?  of  fourth  ventricle,  229. 
Fnenulum  labii,  584. 
Fifenum  linguie,  148. 

prsQDutii,  555. 
Frontal  artery,  5,  46. 
nerve,  40. 
lobe,  203. 
vein,  6. 
Fun^form  papillir,  148. 
Funiculus  eracilis,  101. 
lateralis,  191. 

Galactophorus  ducts,  239. 
Galen,  veins  of,  216. 
Gall  bkdder,  514. 

structure,  614. 
Ganglia,  cervical,  inferior,  116,  121. 

middle,  116,  121. 
superior,  114,  121. 

lumbar,  543. 

sacral,  668. 

semilunar,  490. 

of  spinal  nerves,  409. 

thoracic,  365. 
Ganglion  of  the  vagus,  110. 

Gasserian,  18. 

impar,  568. 

jugular,  109. 

lenticular,  45. 

Meckel's,  141. 

ophthalmic,  45. 

otic,  146. 

petrosal,  109. 

spheno-palatine,  141. 

submaxillanr,  97. 

thjToid,  llo. 
Gastric  arteries,  486. 

vein,  488. 
Owtro-colic  omentum,  474. 


Gastro-epiplo'ic  arteries,  485,  486. 
vein,  488. 
hepatic  omentum,  474. 
Gastrocnemius  muscle,  668. 
Gemellus  inferior  muscle,  647. 
superior  muscle,  647. 
Geniculate  bodies,  208,  222. 
Genio-hyo-glossus,  96,  151. 

hyoid  muscle,  96. 
Genital  organs,  656,  684. 
Genito-cnural  nerve,  (o)  642,  (d)  453,  609. 
Gimbemat's  ligament,  444,  613. 
Gland,  lachrymal,  40. 
parotid,  28. 
prosUte,  653,  669. 
sublingual,  99. 
submaxillary,  93. 
Glands,  ar]rta!noid.  132. 
axillarv,  243. 
Bartholine's.  688. 
bronchial,  366. 
Brunner*s,  600. 
cardiac,  365. 
ceruminous,  740. 
cervical,  67, 68. 
concatenate,  68. 
Cowper's,  430,  663. 
Haver's.  663. 
inguinal,  440,  606. 
intercostal,  365. 
intestinal,  480. 
labial,  133. 
Iar3mgeal,  161. 
lingual,  152. 
lumbar,  540. 
mammarj',  238. 
mediastinal,  365. 
Meibomian,  32. 
mesenteric,  479. 
molar,  30.. 
(esophageal,  365. 
of  Pacchioni,  9. 
pelvic.  669. 
Peyer^s,  499. 
popliteal,  666. 
sohtarv,  498,  504. 
sternal,  366. 
tracheal,  366. 
Glans  of  the  clitoris^  684. 

of  the  penis,  666. 
Glaserian-iissure,  741. 
Glenoid  ligament,  310. 
Glisson's  capsule,  510. 
Globus  major  epididymis,  526. 
minor  epidid}*mis,  526. 
Glomerulus,  618. 

Glosso-phaiyngeal  nerve,  (o)  188,  (d)  109 

163 
nucleus,  196. 
GlottU.  158. 

Gluteal  artery,  (o)  663,  (d)  643. 
nerve,  superior,  641,  644. 
nerves,  inferior,  646. 
Gluteus  maximuB  muscle,  640. 
medius  muscle.  642. 
minimus  muscle,  644. 
Graafian  vesicles,  691. 
Gracilis  muscle,  631. 
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Granular  layer  of  retina,  734. 
Gray  commissure  of  the  cord,  413. 
crescent  of  the  cord,  413. 
substance  of  the  corpus  striatum,  213. 
of  the  meduUa  oblongata, 

194,  229. 
of  the  third  ventricle,  217. 
tubercle  of  Bolando,  195. 
Great  omentum,  474. 
Gustatory  nerie,  92,  (d)  97,  loo. 
G}TU8  fomicatus,  206. 

Ha^morrhoidal  arterj-,  inferior,  422. 

middle,  563. 
superior,  (o)  480,  564, 
(d)  583. 
nerve,  inferior,  422. 
plexus,  568. 
veins,  565. 
Ham,  651. 

Hamulus  laminae  spimlia,  753. 
Hand,  dissection  or,  289. 
Head,  dissection  of,  I. 
Heart,  333. 

constituents,  334. 
dissection  of,  338. 
position,  334. 
structure  of,  344. 
Helicine  arteries,  581. 
Helicis  major  muscle,  34. 
minor  muscle,  34. 
Helicotrema,  753. 
HelLx,  34. 

Hepatic  arter}^^ 48-5,  (d)  513. 
cells,  oil. 
ducts,  488,  (o)511. 
plexus,  490. 
veins,  513,  537. 
Hernia,  crural  or  femoral,  465,  615. 
inguinal,  external,  456. 
internal,  400. 
umbilical,  451. 
Hiatus  cochlea?,  753. 
Hip  joint,  659. 
Hippocampus  major,  214. 
minor,  214. 
Hollow  before  elbow,  280. 
Humero^ubital  articulation,  312. 
Hunter's  canal,  624. 
Hyaloid  membrane,  735. 
Hymen,  585. 

Hyo>glo88us  muscle,  95,  151. 
glossal  membrane,  150. 
Hyoid  bone,  163. 

H}'pochondriac  region  of  abdomen,  467* 
Hypogastric  artery,  561. 

plexus  of  nerves,  481. 
region  of  the  abdomen,  467. 
H\-poglo68al  nerve,  (o)  189,  (c)  1 12,  (d)  76,99. 
nucleus,  195. 

Heo-cnwal  valve,  503. 
Ileo-colic  arterj',  478. 
valve,  503. 
Ileum  intestine,  connections  of,  469. 

structure  of,  495. 
Iliac  artcr}*,  common,  535. 
external,  535. 


Iliac  artery,  internal,  561. 
fascia,  539. 

re^on  of  the  abdomen,  467. 
vein,  common.  536. 
external,  536. 
internal,  563. 
niacus  muscle,  538,  636. 
Ilio-costalis,  391. 

femoral  articulation,  659. 
hypogastric  ner^'e,  (o)  542,  450,  638. 
inguinal  nerve,  (o^  542,  (d)  451,  608. 
lumbar  artery,  562. 
Incisor  branch  of  nerve,  92. 

teeth,  133. 
Incus,  744. 

Indicator  muscle,  306. 
Infantile  hernia,  459. 
Inferior  comu  of  the  lateral  ventricle,  211. 

maxillar\'  nerve,  (o)  18,  (d)  89. 
Infra-costal  muscles,  368. 
orbital  artery,  89,  102. 
nenes,  38,  101. 
vein,  102. 
scapular  artery,  248,  256. 
trochlear  nerve,  44. 
Infra-spinatus  muscle,  2«)9. 
Infundibulum  of  the  brain,  200. 
Inguinal  canal,  456. 

glands,  440,  606. 
hernia,  external,  456. 
internal,  459. 
region  of  the  abdomen,  467. 
Innominate  artery,  351.        f 

veins,  352. 
Interarticular  cartilage  of  the  jaw,  85. 

of  the  Up,  662. 
of  the  knee,  703. 
of  the  ribs,  370. 
of  the  scapula,  261. 
sacro-iliac,  596. 
stemo  •  claviciilAr, 
176. 
of    the   Bjmphjm 
pubis,  o99. 
of  the  veiiebne,  374. 
of  the  wrist,  317. 
Interclavicular  ligament,  176. 
Intercolumnar  fascia,  443. 
fibres,  443. 
Intercostal  arteries,  anterior  branches,  254, 

362,453. 
posterior  branches,  397,. 

415. 
artery,  superior,  (o)  71,  (d)  353. 
muscle,  external,  251,  368. 
internal,  252,  368. 
nerves,  253,  368,  450. 

cutaneous,  anterior,  238. 

kteral,238. 
veins,  superior,  363. 
Intercosto-humeral  nerve,  (o)  369,  (d)  238^ 

266» 
Intermediate  tract,  414. 
Intermuscular  septa  of  the  arm,  274. 

of  the  foot,  677. 
of  the  thigh,  627. 
Internal  cutaneous  nerve  of  arm,  249, 266,. 

271. 
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Internal  cutaneous  nerve  of  thigh,  (o)  628, 

(d)  609. 
saphenous  yein,  608,  689. 
nerve,  656,  668,  690. 
Interosseous  ai-tcries  of  the  foot,  695. 

of  the  hand,  298,  308. 
artery,  anterior,  258,  288. 

posterior,  307. 
ligament  of  the  arm,  314. 
of  the  leg,  706. 
muscles  of  the  foot,  687. 
of  the  hand,  299. 
nerve,  anterior,  275,  289. 
posterior,  308. 
Interspinal  muscles,  399. 
Intertransverse  muscles,  170,  400. 
Intervertebral  ganglia,  409. 

substance,  374. 
Intestinal  arteries,  478. 

canal  divisions,  469. 

structure,  495,  503. 
Intestine,  large,  469,  501. 
small,  469,  495. 
Intra-spinal  arteries,  415. 


veins,  416. 


Iris,  729. 

nerves  of,  730. 

structure  of,  729. 

vessels  of,  730. 
Ischio-rectal  fossa,  419. 
Island  of  BeU,  203. 
Isthmus  &ucium,  127. 

of  thdf^yroid  body,  119. 
of  the  uterus,  589. 
Iter  a  tertio  ad  quartum  ventriculum,  217. 

ad  infundibulum,  217. 

Jacob's  membrane,  732. 

structure,  733. 
Jacobson's  nerve,  (o)  109,  (d)  748. 
Jejunum,  connections  of,  469. 

structure,  495. 
Joint,  ankle,  707. 
elbow,  312. 
great  toe,  715. 
hip,  659. 
knee,  697. 
lower  jaw,  85. 
shoulder,  309. 
thumb,  320. 
wrist,  316. 
Jugular  ganglion,  109. 

vein,  anterior,  62. 

external,  29,  53. 
internal,  75,  106. 

Kidney,  515. 

connections  of,  471. 

structure,  517. 

vessels  of,  519. 
Knee  of  the  corpus  callosum,  201. 
joint,  697. 

Labia  pudendi  externa,  584. 
_  , ,  ^  interna,  585. 

I^abial  glands,  133. 

artery,  inferior,  27. 

nerre,  92. 


Labyrinth,  749. 

lining  of,  751. 
membranous,  756. 
osseous,  749. 
Lachrymal  artery,  33, 45. 
canak,  50. 
duct,  51. 
gland,  40. 
nerve,  41. 
point,  31,  50. 
sac,  51. 
Lactiferous  ducts,  239. 
Lacunee  of  the  urethra,  578. 
Lamina  cinerea,  201. 
dentaU,  214. 
reticularis,  756. 
spiralis  cochlea;,  753. 
Laminso  of  cerebellum,  224. 

of  the  lens,  738. 
Large  intestine,  connections,  459. 

structure  and  form  of,  501. 
Laryngeal  arteries,  162. 

nerve,  external.  111. 

inferior,  (o)  112,  355,  (d) 

161. 
superior,  (o)  111,  (d)  162. 
pouch,  159. 
Larynx,  154. 

aperture  of,  127,  158. 
cartilages  of,  163. 
interior  of,  158. 
ligaments,  165. 
muscles,  154. 
nerves,  161. 
ventricle,  159. 
vessels,  162. 
Lateral  column  of  the  medulla,  191,  193. 

of  the  cord,  413. 
Lateral  sinus,  13. 

ventricles,  210. 
Latissimus  dorsi,  250,  384. 
Laxator  tjTupani,  746. 
Leg,  dissection  of  the  back,  665. 

front,  688. 
Lens  of  the  eye,  737. 

structure  of,  737. 
Lenticular  ganglion,  45. 
Levator  anguli  oris,  26. 

scapula^,  386. 
ani,421,  548. 
glundula;  thyroidetp,  119. 
labii  superioris,  25. 

aloique  nasi,  22. 
inferioris,  25. 
palati,  129. 

palpebral  superioris,  42. 
Levatores  costarum,  403. 
Lieberkiihn's  crjnpts,  498. 
Ligament  of  the  lung,  328. 
ligaments  of  the  bladder,  549,  551. 
of  the  larj'nx,  165. 
of  the  ovary,  569, 
of  the  ^inna,  35. 
of  the  uterus,  657. 
Ligament,  acromio-clavicular  261. 
alar  of  the  knee,  701. 
annular,  anterior  of  the  ankle, 
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Ligament,  annular,  external  of  the  ankle, 

691. 
internal  of  the  ankle, 

675. 
anterior  of  the  wriat, 

300. 
posterior  of  the  wrist, 
301,309. 
anterior,  special,  of  ankle,  708. 

of  elbow  joint, 
313. 
of  knee    joint, 
700. 
of  wrist  joint, 
316. 
of  carpus,  318. 
astragalo-scaphoid,  711. 
alto-axoid,  anterior,  172. 
posterior,  172. 
transverse,  175. 
calcaneo-ostragaloid,  710. 
cuboid,  710. 
scaphoid,  711. 
capsular  of  tne  hip,  659. 
of  the  knee,  698. 
of  the  shoulder,  310. 
of  the  thumb,  320. 
carpal,  dorsal,  318. 
palmar,  318. 
carpo-metacarpal,  320. 
chondro-stemal,  372. 
common,  anterior,  of  vertebra?, 

373. 
common  posterior,  373. 
conoid,  260. 
eoraco-acromial,  260. 
clavicular,  260. 
humeral,  310. 
costo-clavicular,  176. 
coracoid,  245. 
transverse,  anterior,  371. 
middle,  371. 
posterior,  371. 
vertebral,  370. 
xiphoid,  372. 
cotyloid,  661. 
crico-thyroid,  166. 
crucial,  701. 
deltoid,  708. 

dorsal  of  the  carpus,  318. 
of  Gimbemat,  444,  613. 
glenoid,  310. 
ilio-femoral,  660. 
lumbar,  598. 
interarticular,    of   the   clavicle, 

176. 
of  the  hip,  662. 
of  the  jaw,  85. 
of  the  knee,  703. 
of  the  pubea.  599. 
of  the  ribs,  370. 
of  the  wrist,  317. 
interclavicular,  176. 
interosseous  of  astragalus  and  os 

calcis,  701. 
of  carpus,  318. 
of  cuneiform  bonee. 
714. 


Ligament,  interosseous  of  metacaipal  bonee, 

320. 

of  metatarsal  bones, 

715. 

of  radius  and  ulna, 

314. 

of  the  scaphoid  and 

cuboid,  714. 

of    the    tibia    and 

fibula,  706. 

interosseous,  inferior,  of  the  tibia 

and  fibula,  707. 
interspinal,  377. 
intertransverse,  377. 
intervertebral,  374. 
lateral,  external  of  the  ankle,  708. 
internal,  708. 
external  of  the  carpus, 

319. 
intemaL  319. 
external  of  the  elbow,  312. 
internal,  312. 
phalangeal  of  the   foot, 

718. 
phalangeal  of  the  hand, 

323. 
external  of  the  jaw,  85. 
internal,  85. 

external  of  the  knee,  699. 
internal,  699. 
external  of  the  wrist,  316. 
internal,  316. 
long  plantar,  711. 
metacarpal,  dorsal,  320. 
palmar,  320. 
metatarsal,  dorsal,  715. 

plantar,  715. 
mucous,  701. 
obturator,  598. 
occipito-atloid,  anterior,  172. 
posterior,  173. 
occipito-axoid,  174. 
odontoid,  174. 
orbicular  of  the  radius,  314. 
of  the  patella,  700. 
palmar  of  carpus.  318. 
peroneo-tibial,  706. 
of  Poupart,  444,  613. 
posterior  of  ankle,  708. 
of  carpus,  318. 
of  elbow,  313. 
of  knee,  699. 
of  scapula,  262, 
of  wnst,  316. 
proper  of  the  scapula,  262. 
pubic  anterior,  599. 
superior,  599. 
round  of  the  hip,  662. 
round  of  the  radius  and  ulna,  315. 
sacro-coccygeal,  anterior,  59iS. 
posterior,  596. 
sacro-iliac,  anterior,  596. 
posterior,  596. 
sacro-sciatio,  large,  597, 650. 
small,  597, 650. 
sacro-vertebral,  595. 
of  the  scapula,  anterior,  262.     « 
posterior,  262. 
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Ligaaent,  stc^ttft-^vicular,  176. 
8tylo>liyoid,  103. 

niaxillar}%  85. 
subpubic,  699. 
supraspinous.  377. 
suspensory  oi  penis,  440. 
tarso-metatarsal,  dorsal,  716. 
lateral,  716. 
plantar,  716. 
thyro-arytacnoid,  167. 
epiglottidean,  167. 
hyoid,  166. 
tibio-tarsal,  708. 
transverse  of  the  atlas,  175. 

ofthe  fingers,  291. 
transverse  of  the  hip,  662. 
of  the  knee,  703. 
of  metacarpus,  299. 
of  metatarsus,  686. 
of  the  toes,  677. 
trapezoid,  260. 

triangular  of  the  abdomen,  444. 
oftheiaretJira,428. 
of  Winslow,  or  posttfior,  699. 
ligamentum  arcuatum,  531. 

denticulatum,  406. 
ductiis  arteriosi,  345. 
latum  pulmonis,  328. 
longum  planta;,  712. 
muoosum,  701. 
nucha),  383. 
patelle,  700. 
splrale,  754. 
Bubflavum,  376. 
teres,  662. 
Limb,  upper,  236. 
lower,  604. 
Limbus  oochlese,  754. 

luteus,  732. 
Limiting  membrane  of  retina,  734. 
Linea  aloa^  443. 

semilunaris,  450. 
Lines  transversa;,  449. 
Lingual  arterv,  77,  97. 
glands,  152. 
nerve,  92,  97,  153. 
vein,  97. 
LinguaUs  muscles,  152. 
Lips,  133. 

Liouor  Cotunnii,  751. 
Litnotomy,  parts  cut,  432. 
Liver,  607. 

connections  of,  471. 
ligaments,  476. 
structure,  510. 
vessels,  512. 
Lobes  ofthe  cerebellum,  224. 

of  the  cerebnmi,  203. 
Lobules  ofthe  testis,  526. 
of  the  liver,  510. 
Lobulus  amis,  34. 

caudatuB,  509. 

Suadratus,  508.'.:* 
pigelii,  609. 
Looiu  niger,  200. 

peiforatus  onticus,  201. 
•>      .    .  posticus,  200. 

Longunmus  dorsi,  391. 
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Longitudinal  fibres  of  the  brain,  201. 
fissure  of  the  liver,  609. 
sinus,  inferior,  13. 
superior,  10. 
Longus  colli  muscle,  168. 
Lumbar  aponeurosis,  385. 
arteries,  543. 

anterior  branches,  544. 
posterior  branches,  398. 
ganglia,  o43. 
glands,  540. 
nerves,  anterior  branches,  641. 

posterior  branches,  398, 415. 
plexus,  641. 

re^on  of  the  abdomen,  467. 
veins,  637,  544. 
Lumbo-sacral  nerve,  641. 
Lumbricales  of  the  foot,  682. 

of  the  hand,  296. 
Lungs,  358. 

connections,  330. 
physical  characters,  368. 
structure,  369. 
vessels  and  nerves,  360. 
Lymphatic  duct,  117,  365. 

right,  71,  366.  ^ 
Lymphatics  oi  the  arm,  265. 
of  the  axilla,  243. 
ofthe  CToin,  440,  606. 
of  tbe  lungs,  361. 
of  the  mjsentery,  479. 
of  the  neck,  68. 
of  the  pelvis,  569. 
of  the  popliteal  space,  665. 
of  the  thorax,  36o. 
Lyra,  212. 

Malleolar  arteries,  694. 
Malleus,  744. 

muscles  of,  746. 
Malpighian  corpuscles  of  spleen,  607. 

of  kidney,  618. 
Mamillo)  of  the  kidney,  616. 
Mamma,  238. 

structure  of,  239. 
Mammary  arterj*,  internal,  (o)  70,  (o)  253, 

3o4,464. 
gland,  238. 
Masse  ter  muscle,  81. 
Masseteric  artery,  89. 
nerve,  90. 
Mastoid  cells,  742. 
Maxillary  artery,  internal,  87,  143. 

nerve,  inferior,  (o)  18,  (d)  89. 

superior,  18,  100. 
veiUj  internal,  89. 
Meatus  auditonuB  extemus.  739. 

nerves  or,  740. 
vessels  of,  740. 
urinarius,  578. 
Meatuses  of  the  nose,  136. 
Meckel's  ganglion,  141. 
Median  basilic  vein,  264. 
cephalic  vein,  264. 
nerve,  (o)  249,  (c)  270,  (d)  287,292. 
vein,  264,  277. 
Mediastinal  arteries,  26^962. 
Mediastinum  of  thorax,  S28. 
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Mediastinum  of  testis,  524. 
Medulla  oblongata,  190. 

gray  matter  of;  194, 229. 
Medulla  spinalis^  411. 
Medullai'y  substance  of  the  kidney,  516. 
velum,  anterior,  226. 
posterior,  226. 
Meibomian  follicles,  32. 
Mcmbrana  basilaris,  754. 
gnmulosa,  591. 
pigmenti,  735. 
pupillarifl,  729. 
reticularis,  756. 
sacciformis,  318. 
t.Mnpani,  743. 
Membrane  o'f  Corti,  755. 

of  Demours,  725. 
hyaloid,  73^5. 
Jacob's,  732. 
of  the  labjTinth,  751. 
of  Reissner,  754. 
Membranes  of  the  brain,  9,  178. 
of  spinal  cord,  404. 
Membranous  labyrinth,  756. 

part  of  tlie  cochlea,  754. 
part  of  the  urethra,  578. 
Meningeal  alter}-,  anterior,  15. 

middle,  15,  88. 
posterior,  15,  80,  181. 
small,  15,  88. 
nerves,  16. 
Mesenteric  arterj-,  inferior,  480. 

superior,  477. 
glands,  479. 
plexus,  inferior,  481. 
8U|)erior,  481. 
vein,  inferior,  480. 
superior,  478. 
Mesenterj-,  475. 
Meso-c«M:um.  475. 
colon,  lefL  475. 
right,  475. 
transverse,  475. 
rectum,  475,  550. 
Metacarpal  arteries,  286,  308. 
Metatarsal  arter}',  695. 
Mitral  valve,  343. 
Modiolus  of  the  cochlea,  752. 
Molar  teeth,  133. 


elands,  30. 
veneriB,  584. 


Mons 

Motor  oculi  nene,  (o)  187,  (c)  16,  (d)  43, 

47. 
Mouth,  cavit}'  of,  132. 
Mucous  ligament,  701. 
Multifidus  spinn  muscle,  400. 
Muscularis  mucostc,  496. 
Musculi  papillares,  340,  343. 
pectinati,  338,  342. 
Musculo-phrenic  artery,  253.  534. 

cutaneous  nerve,  (o)  696,  (d)  689. 
of  the  arm,  (o)  249,  (c) 
272,  (d)  278. 
spiral  nerve,  249,275. 
Muse,  abauctor  digiti  minimi,  297. 

digiti  minimi  pedis,  678. 
indids,  299. 
poUicis,  296. 


Muse,  abductor  pollicis  pedii,  677. 
acccssorius  pedis,  68S. 

ad  sacro-lumbalem,  391. 
adductor  brevis,  633. 

digiti  minimi,  298. 
longus,  632. 
magnus,  635, 659. 
polucis  man^s,  296. 
pedis,  683. 
anconeus^  304. 
anti-tra^cus,  34. 
arytjcnoideus,  156. 
attollens  aurem,  2. 
attrahens  aurem,  2. 
azygos  uvulflB,  131. 
biceps  femoris,  656,  699. 

flexor,  cubiti,  267,  289,  310. 
brachialis  anticus,  272,  289. 
buccinator,  26. 
oervicalis  ascendens,  391. 
chondro-glossus,  151. 
ciliaris,  728. 
cinnimflexus  palati,  129. 
coccygeus,  547. 
eomplexus,  392. 
compressor  naris,  21. 
constrictor  inferior,  123. 

iathmi  faucium,  130. 
medius,  123. 
superior,  124. 
urethne,  430,  435. 
coraco-brachialis,  268. 
corrugator  cutis  ani^  420. 
supercilii,  23. 
cremastencus,  446. 
crico-ar}  touoideus  lateralis,  156. 

posticus,  155. 
thjToideus,  156. 
deltoides,  257. 
depressor  anguli  oris,  26 

epi^lottidis,  157. 
depressor  labii  inferioris,  25. 

als)  nasi,  22. 
diaphragma,  528,  369. 
digastricus,  75. 
dilatator  nans.  22. 

pupilie^,  729. 
ejaculator  urins,  426. 
erector  clitoridis,  434. 
penis,  426. 
spins,  391. 
extensor  carpi  radialis  breWor,  303. 

longior,  302. 
ulnariSf  304 
digiti  minimi,  304. 
digitorum  brevit  pedis.  695. 
digitonim  communis.  20i 
digitorum  longus  pedis,  692. 
indicis,  306. 

ossis  metacarpi  pollicis,  305. 
pollicis  propnus,  691. 
primi  intemodii  pollicifl,306.' 
di   intemodii  pollicis. 


ao6. 

flexor  accessorius,  682. 

brevis  digiti  minimi,  SOS. 
brevis  digiti  minimi  pedis,  686* 
carpi  radialis,  281, 801 
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MiiMb  flexor  ckM  ulnaru,  282. 

^jigitodlpi  brevis  pedis,  678. 

longus    pedis,    672, 
681. 
profundus,  287,  294. 
Bublimis,  284,  294. 
poUicis  longUB,  288,  295 

pedis,  671,  682. 
poUicis  bre^-is,  296. 

pedis,  683. 
gastrocnemius,  668. 
gemellus  inferior,  647. 
sunerior,  647. 
genio-hyo-glossus,  96,  151. 

hyoidcus,  96. 
gloBso-pharyngeus,  152. 
gluteus  maximus,  640. 
medius,  642. 
minimus,  644. 
pacilis,  631. 
nelieis  major,  35. 
minor,  35. 
hvo-glwwus,  95, 189. 
iliacus,  538,  636. 
ilio-costiilis,  391. 
indicator,  306. 
infra-costal  is,  368. 
infra-spinatus,  259. 
intercoetales  extcmi,  251,  368. 
intcmi,  252,  368. 
,         interossei  mantis  dorsales,  299. 

palmares,  299. 
pedis  dorsales,  687. 
plantares,  687. 
interspinales,  399. 
intertransversales,  170,  399. 
kerato-cricoideus,  156. 
latissimus  dorsi,  250,  384. 
laxator  t}Tnpani,  746. 
levator  anguli  oris,  26. 

scapula^  386. 
ani,421,  548. 
glandula'  thyroideae,  119. 
labii  superioris,  25. 

alii!  nasi,  22. 
labii  infenoris,  25. 
palatini  29. 
palpebro),  42. 
uvula),  131. 
leratores  costarum,  402. 
linguales,  152 
longisdmus  dorsi,  391. 
longuB  colli,  168. 
lumbricales  mantis,  295. 
pedis,  682. 
mallei  extcmus,  746. 
intemus,  746. 
massetericus,  81. 
multifidus  spina;,  400. 
mvlo-hyoideus,  93. 
obliquus  abdominis  extcmus,  441. 

intemus,  445. 
v^^  capitis  inftrior,  399. 

t  */*  supNerior,  399. 

oculi  inferior,  48. 
superior,  42. 
oMhrator  extemus,  636, 648. 
iutenxuft,  594,  W . 


Muse 
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occipito-frontaUs,  2. 
omo-hyoideus,  64,  386. 
opponens  digiti  minimi,  298. 

pollicis,  296. 
orbicularis  oris,  2i. 

palpebrarum,  23. 
orbitalis,  50. 
jialato-glossus,  130,  151. 
pharjugeus,  130. 
palmans  brevis,  290. 
longus,  282. 
pectin  eus,  631. 
pectoralis  major,  243,  244. 

minor,  244. 
peroneus  brevis,  697. 

longus,  688,  696. 
tertius,  692. 
plantaris,  670. 
platysma  myoides,  52,  58. 
popliteus,  6/1,  699. 
pronator  quadratus,  288. 
radii  teres,  280. 
psoas  magnus,  537,  636. 

parvus,  538. 
pterygoideus  extemus,  84. 
intemus,  84. 
p}Tamidalis  abdominis,  450. 

nasi,  21. 
p}Tiformis,  594,  644. 
quadratus  femoris,  648. 

lumbonim,  539. 
rectus  abdominis,  448. 

capitis  anticus  major,  169. 
minor,  169. 
lateralis,  113. 
posticus  major,  398. 
minor,  398. 
femoris,  625,  644. 
ocidi  extemus,  47. 
inferior,  47. 
intemus,  47. 
superior,  42. 
retrahens  aurem^  2. 
rhomboideus  major,  386. 
minor,  386. 
risorius  Santorini,  26. 
rotatores  dorsi,  401. 
sacro-lumbalis,  391. 
salpingo-pharjTigeus,  125. 
sartorius,  621. 
scalenus  anticus,  67. 
medius,  67. 
posticus,  67. 
semi-spinalis  colU.  399. 
dorsi,  399. 
scmi-membronosua,  668,  699. 
semi-tendinosus,  656. 
serratus  magnus,  250. 

posticus  inferior,  388. 
superior,  388. 
soleus,  669. 

sphincter  ani  extemus,  421. 
intenius,  421. 
pupilla?,  729. 
vagina^  434. 
spinalis  dorsi,  390. 
splenius  capitis,  389. 
com,  389. 
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Muse,  stapedius,  746. 

Btenio-cleido-raastoideiw,  62. 
hyoideus,  64. 
thyroideus,  64. 
8tylo-glos8U8,  95,  151. 
nvoideus,  76. 
pharj-ngeus,  102. 
Bubanconcus,  275.  • 
subi'lavius,  245. 
subcrureus,  627. 
sub^cnpuliiris,  255. 
supinator  radii  brcvis,  30". 
longu8|  301. 
supraspinatus,  262. 
tomporalie,  4,  82. 
tensor  paluti,  129. 
tarsi,  49. 
tympani.  746. 
vaginae  femoris,  625. 
teres  major,  259. 
minor,  259. 
thjTo-arj-tflBnoideus,  157. 

hyoideus,  65. 
tibialis  anticus,  691. 

posticus,  672,  687. 
trachelo-mastoideus,  391. 
tragicus,  34. 
transversalis  abdominis,  447. 

colli,  391. 
trausyersus  auris,  35. 

lingua?,  152. 
pedis,  683. 
perinaei,  427,  434. 

alter  427. 
profundus,  429,  434. 
trapezius,  382. 
triangularis  stcmi,  252. 
triceps  extensor  cruris,  625. 
cubiti,  273. 
vastus  extemus,  626. 
intcmus,  626. 
zygomatieus  major,  26. 
minor,  26. 
Mylo-hyoid  artery,  88. 
muscle,  93. 
nerve,  92. 

Nares,  30,  126. 

Nasal  artery,  internal,  46,  144. 
artery,  lateral,  28. 
cartilages,  30. 
duct,  51, 
fosste   134 

nene,  (d)'43,  (c)  143,  (o)  46. 
Naso-palatine  nerve,  141. 
artery,  143. 
Neck,  anterior  triangle  of,  60. 
posterior,  53. 
dissection  of,  51. 
Nerve  of  Jacobson,  109,  748. 

Wiisbcrg,  (o)  249,  (d)  266.  271. 
Nene  to  the  inferior  gemellus  ana  quad- 

ratus,  647. 
latissimus,  250. 
levator  an^li  scapukc,  72. 
obturator  inteniua,  667,  647. 
pcctineus,  629. 
pterygoid,  internal,  147. 


Nerve  to  the  p}Tifonniiy  567. 

rhomboid  mnscro,  72,  387. 

scaleni,  73. 

serratus  muscle,   (o)    72, 
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subclavius,  72. 
8ui)erior  gemellus,  647. 
tensor  palati,  147. 
tympani,  147- 
vaginffi  femorifl,  629. 
teres  major,  250. 
minor,  259. 
vastus  extemus,  629  . 
intemus,  629. 
Nervous  tunic  of  eyeball,  781. 
Nerv.  abducens,  (p)  188,  (c)  18,  (d)  47. 
acccssorius  ooturatorius,  543,  632. 
spinaUs,  112,  188,  383. 
acromiales  cutanei,  73,  256. 
articulares  poplitei,  655. 
articuluris  poplitei,  obturatorius,  633, 

655. 
auditorius,  188,  750. 
aurieulares  anteriores,  8. 
auriculaiia  niagnus,  8,  57. 

pneumogastricus,  (o)  111, 

(d)  749. 
auricularis  inferior,  91. 

posterior,  8,  36. 
auriculo- temporalis,  8,  91. 
buccales,  38,  UO. 
butcinatorius,  90. 
cjirdia<us  inferior,  (o)  115,  121,  M) 

cardiacus  mcdius,  (o)  115, 121,  (d)  357. 
cardiacus  pneumogastrici,   111,  355, 

(d)  357. 
canliacus  superior,  (o)  115,  121,  (d) 

337,  357. 
cenicales  nerW  facialis,  59. 

rami  anteriores,  72,  170. 
^teriores,  170,  394. 
ccn'icalis  superhcialis,  57,  59. 
cervico-facialis,  38. 
chorda  t}inpani,  92,  146. 
ciliares  ganglii  ophthalmici,  45,  731. 
ciliaris  nasalis,  44,  (d)  731. 
circumilexus,  249,  238. 
claviculares  cutanei,  57. 
coccygealis,  402,  566. 
cocmearis,  758. 
communicans  fibularis,  668. 
corporis  bulbosi,  432. 
cruralis,  (o)  542,  (d)  628. 
cutanei  abdominis,  anteriores,  439. 

lateraies,  438. 
cutaneus  extemus  brachialis,  (o)  249, 

(c)  272,  (d)  278. 

lumbalis,  to)  542, 

(d)  609, 

musculo  -  spiralis, 

266,  276,  278. 

cutaneus  intemus  brachialis,  nuMMk* 

249, 271,  ire 

brac^hialis'&iiiioir, 
249,  269,  271. 
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femoria. 


(d)  609. 
(0)  628. 
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Nonr.  cutanoui  intemua  luusculo-spiraliB, 

266,  275. 
cutoneus  niedius   femoris, 


cutaneus  musculo-cutaneus, . 
palmarifs  287,  290. 
plantaris,  675. 
radialis,  278. 
dorsnlis  mantks,  287. 
ilentales  posteriores,  101. 
dentalis,  anterior,  101. 
inferior,  91. 
descendens  noni,  76,  113. 
4iaphragmaticu8,  (o)  73,  (d)  354. 
digastricus,  36. 
^gitales  median!,  293. 
plantares,  680. 
radiales,  278. 
ulnares,  292. 
ilorsales,  ranii  anteriores,  253,  368, 

409. 
rosteriores,  396,  409. 
dorsaUi  penis,  432,  441. 

ulnaris,  278,  287. 
facialis^  35,  14'3. 
frontalis,  40. 
genito-cninilis,  562,  608. 

eruralis,  ramus  femoraUs,  609. 
ramus  genitalis,  453. 
gloBso-pharjTigeus,  109,  153,  188. 
glutei  infenores,  646. 
gluteus  superior,  541,  644. 
gustatorius,  92,  97,  153. 
nsDmorrhoidales  superiores,  481. 
hsmorrhoidalis  inferior,  422. 
hypoglossus,  76,  99,  112,  153. 
iho-hvpogastricus,  450,  542,  638. 

in^malis,  451,  542,  608. 
incisoiius,  92. 

infra-maxillares  faciales,  38,  59. 
orbitales  nervi  facialis,  38. 
orbitalis,  50,  101. 
trochlearis,  44. 
intercostales,  253j  450. 
intercosto-cutanei  anteriores,  238,439. 
cutanei  laterales,  238,  438. 
humeralis,  269,  238,  266. 
intorosseus  anticus,  289. 

posticus,  308. 
labialis,  92. 
lachrymalis,  41. 
laryngeus  extemus,  HI. 

inferior,  (o)  355,  (d)  112, 

161. 
laryngeus  superior,  (o)  111,  (d)  162. 
lumbales,  rami  anteriores,  541. 

poateriones,  398,  415. 
lumbo-sarralis,  541. 
malares  neni  facialis,  38. 
massetericus,  90. 
niaxillaiTs  inferior,  (o)  18.  (d)  89. 

superior,  18,  lOO. 
medianus,  249,  270,  287,  292. 
.meningei,  16. 
molles,  115. 

motor  oculi,  (o)  187,  (c)  18,  (d)  43, 47. 
miwculo-cutaneua  brachii,  249,  272, 


Kerr,  musculo-cutaneus  cruris,    696,   (d) 
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muaculo-spiralis.  (o)  249,  (d)  275. 
mylo-hyoideus,  92. 
nasalia,  (o)  40,  (d)  43,  46,  143. 
naso-palatinus,  141. 
obturatorius,  (o)  542,  (d)  633. 

artiealariB,  633,  655. 
occipitalis,  major,  395. 

minor,  (d)  8,  (o)  57. 
a>sopliageales,  355. 
olfactonus,  (c)  16,  (d)  138,  (o)  185. 
ophthalmicus,  18,  40. 
opticus,  46,  138,  185,  218. 
orbitalis,  (d)  50,  (o)  101. 
palatinus  magnus,  141. 
medius,  142. 
minor,  142. 
palpebrales,  33,  101. 
pulmaris  cutaneus,  290. 

ulnaris  profundus,  299. 
Buperficialis,  292. 
patellaris,  610,  629. 
perforans  Casserii,  (o)  249,  (c)  272, 

(d)  278. 
])erintcale8  superficiales,  422, 426. 
peronealis,  6^. 
petrosus  superficialis  extemus,  20. 

magnus,  20, 143. 
parvus,  20,  749. 
pharjmgei,  109,  115. 
pharyngeus,  111. 
phrenicus,  73,  354. 
plantaris  extemus,  681. 

extemus  profundus,  686. 
intemus,  680. 
pneumo-gastricus,  110, 188, 354,  491. 
popliteus  extemus,  654. 
intemus,  654. 
portio  dura,  35,  144, 188. 

mollis,  (o)  188,  (d)  758. 
pterygoidei,  91. 

pterygoideus  intemus,  91,  147. 
pudendus  inferior,  (o)  646,  (d)  426, 

439. 
intemus,  (o)  567,  (d)  422^ 

432, 4il. 
pulmonares  anteriores,  355. 
posteriores,  355. 
radiaUs,  278,  287. 
recurrens,  112,  355,  (d)  161. 

articularis,  696. 
sacrales,  rami  anteriores,  566. 

poflteriores,  Ml,  638. 
saphenus  extemus,  668  (d)  690. 

intemus,  (o)  6^,  (d)  610, 

621,690. 
sciaticus  magnus,  567,  646, 658. 

parrus,  567,  638, 641, 658. 
spermatid.  481. 
e^heno-palatini,  101. 
splanchnicus  major,  (o)  367)  491. 

minor,  (o)  368,  (d)  491. 
minimus,    (o)  368,  (d) 

491. 
splenici,  490. 
stylo>hyoideus,  37. 
««&5Micci\;italis,  nmus  anterior,  118. 
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Nerv.  suboccipitalis  ramiia  posterior,  397. 
subsoapulares,  249. 
superficiolis  cordis  dexter,  (o)   115, 

(d)  366. 
sinister,  (o)  121, 
(d)  337. 
supra-maxillares  nciTi  facialis,  38. 
orbitalis,  6,  40. 
BcapiUaris,  73,  263,  378. 
tnH^hlearis,  7i  41. 
sympatheticiis  abdominis,  481,  489, 

543. 
cenricis,  113. 
pelvis,  567. 
thoracis,  356,  367. 
temporales  nervi  facialis,  38. 
profundi,  90. 

suDerficiales,  (d)  8,  (o)  38. 
temporo-fkcialiB,  37. 

malaris,  50, 101. 
thoracici,  anteriores,  249. 

lateralcs,  238. 
thoracicus  posterior,  72,  250.  ■ 
tibialis  auticus,  690,  (d)  696. 

posticus,  674. 
trigeminus,  17,  187. 
trochlearis,  17,  40,  187. 
tympanicus,  (o)  109,  (d)  748. 
ulnaiis,  271,  286,  293. 
uterini,  668. 
vaginalcs,  568. 
vestibularis,  758. 
vidianus,  142. 
Ninth  nerve,  (o)  189,  (c)  112,  (d)  76, 99. 
Nipple  of  the  breast,  238. 
Nodnle,  224. 
Nose,  cartilages,  30. 
cavity  of,  134. 
meatuses  of,  135. 
nerves  and  yessels  of,  141,  143. 
Nuclei  of  medulla  oblongata,  195. 
Nucleus  caudatus,  213. 

lenticularis,  213. 
Nutritious  artery  of  fibula,  674. 

of  femur,  634. 
of  humerus,  270. 
of  tibia,  673. 
Nympha?,  684. 

Obliquus  abdominis  extemus,  441. 

intemus,  445. 
capitis  inferior  muscle,  399. 
superior  muscle,  399. 
oculi  inferior,  48. 
superior,  42. 
Obturator  artery,  (o)  663,  (d)  637. 
fascia,  546. 
ligament,  698. 
membrane,  698. 
muscle,  external,  636,  648. 
internal,  694,  649. 
nerve,  (o)  643,  (d)  633. 
Occipital  artery,  (o)  79,  (o)  397,  (d)  6. 
lobe,  203. 
vein,  6,  oO. 
sinus,  13. 
Ocdpito-atloid  articulation.  172. 
ligaments,  172. 


Occipito-axoid  ligaments,  174. 

frontalis  muscle,  2. 
Odontoid  ligaments,  174. 
(Esophagus,  connections  of,  120,  364. 

structure,  132,  364. 
(Esophageal  arteries,  362,  485. 
nerves,  365. 

opening  of  diaphragm,  531. 
01factor>-  bulb,  185. 
cells,  138. 

ner>e,  (o'j  185,  (d),  138. 
region,  137. 
OUvary  body,  191, 193. 
commissure,  194. 
fasciculus,  194,  197,  219. 
Omentum,  great,  474. 
smallj  474. 
splenic,  474. 
Onio-hyoid  muscle,  64. 
Ophthalmic  artery*,  19,  45. 
ganglion,  45. 

nerve,  (0)  18,  (c)  18,  (d)  40. 
vein,  46. 
OppK)nens  pollicirt  muHcle,  296. 
Optic  coniinissure,  1H6. 

nerve,   (0),   185,  218,  (c)   46,   (d) 

732 
thalamus*,  217,  222. 
tract,  186. 
Ora  semita,  732. 

Orbicular  ligament  of  the  mdius,  314. 
Orbicularis  oris,  24. 

palpebrarum,  23. 
Orbit,  39. 

muscles  of,  42,  47. 
nerves,  40. 
periosteum  of,  39. 
vessels.  45. 
Orbital  branch  of  nerve,  (d)  60,  (o)  101. 
Organ  of  Corti,  755. 

of  Giroldes,  527. 
Orifice  of  the  urethra,  878. 
of  the  uterus,  588. 
of  the  vagina,  685. 
Os  hyoides,  163. 
Ossicles  of  the  tympanum,  744. 
Os  tinea),  588. 
Os  uteri  externum,  588. 
Otic  ganglion,  146. 
Otoliths,  756. 
Outlet  of  the  pelvis,  418. 
Ovaries,  559,  590. 

appiendage  to,  592. 
arteries  of,  5^34,  564. 
Ovicapsule,  591. 
Ovisacs,  591. 
Ovum,  591. 

Palate  (soft),  128. 
Palatine,  arteries^  superior,  143. 
artery,  inferior,  79. 
nerve,  external,  142. 
hirge,  141. 
small,  142. 
PaIato-glo.S8U8,  130,  151. 
Palato-phar^iigeus,  130. 
Pahn  of  the  hand,  289. 

cutaneous  nerves  of,  290. 
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Palmar  arch,  deep,  2d8. 

superficial,  291. 
nerve  of  the  ulnar,  deep,  299. 

8upei*iicial,  292. 
cutaneous  nerves,  290. 
fascia,  290. 
Palmaris  brcvis  muscle,  290. 
longus  muscle,  282. 
Palpebrse,  31. 
Palpebral  arteries,  33,  4G. 
ligament,  32. 
nerves,  33. 
veins,  33. 
Pancreas,  oOd. 

connections,  484. 
structure  of,  605. 
Pancreatic  arteries,  485. 
duct,  497,  505. 
veins,  488. 
Pancrcatico-duodenal  arteries,  478,  486. 
Papilla  lachrj-malis,  31. 
Papilla)  of  the  tongue,  148. 
Parietal  lobe,  203. 
Parovarium,  592. 
Parotid  gland,  28. 

arteries,  80. 
Patellar  nerve,  629. 
plexus,  610. 
Pectineus  muscle,  631. 
Pectoralis  major  muscle,  243,  244. 

minor  muscle,  244. 
Peduncle  of  the  cerebellum,  inferior,  227. 

middle,  227. 
8ui)erior,  226. 
of  the  cerebrum,  198,  222. 
of  the  pineal  body,  218. 
Peduncular  fibres,  219. 
Pelvis,  female,  dissection  of,  555. 
male,  o45. 

dLssection  of,  545. 
Peine  cavity,  645, 
fascia,  546. 
plexus,  568. 
Penis,  o55. 

integument  of,  440. 
structure  of,  679. 
vessels  of,  582. 
Peptic  glands,  495. 

Perforating  arteries  of  the  femoral,  634, 659. 

of   internal  mammary, 

253. 
of  the  palm,  298. 
of  the  sole,  685,  695. 
Perforans  Casserii  neiTe,  (o)  249,  (c)  272, 

(d)  278. 
Pericardium,  332. 

vessels  of,  333,  362. 
PeriljTnph,  751. 
Perinaiiun,  female,  433, 

male,  417. 
Perina?al  artcrj-,  superficial,  425. 
fascia,  deep,  428. 

superficial,  424. 
nenes,  superficial,  422,  425,  432. 
Periosteum  of  the  orbit,  39. 
Peritoneal  prolongation  on  the  cord,  451. 
Peritoneum,  472. 

of  female  po\v\»,  5o1 . 


Peritoneum  of  male  iieUds,  650. 
Peroneal  arterj-,  674. 

anterior,  674. 
nene,  655. 
Peroneus  brevis  muscle,  697. 

longus  muscle,  688,  696. 
tertius  muscle,  692. 
Peroneo-tibial  articulations,  706. 
Pes  hipnocampi,  214. 
Petrosal  ganglion,  109. 

sinus,  inferior,  15. 
superior,  16, 
nen*e,  large,  20,  143. 
small,  20,  749. 
external,  20. 
Peyer's  glands,  499. 
Phlarynx,  123 

interior,  125. 
muscle  of,  123. 
openings  of,  126. 
Phar}Tigeal  ascending  arter}',  106 
nerve.  111. 
vein,  109. 
Phar}'ngeo-glo8sal  muscle,  162. 
Phrenic  arterj-,  354,  634. 

nerve,  73,  364. 
Pin  mater  of  the  brain,  179. 
of  the  cord,  406. 
Pigmentary  layer  of  retina,  735. 
Pigment  cells  of  choroid,  727. 

iris,  730. 
Pillars  of  the  abdominal  ring,  443. 
of  the  fornix,  218. 
of  the  iris,  725. 
of  the  soft  palate,  128. 
Pineal  body,  218. 
Pinna,  or  auricle  of  the  ear,  33. 
Pituitarj  body,  200. 
Plantar  *aiK)neuro8is,  676. 

arch  of  the  artery,  686. 
arteries,  678,  685. 
ligament,  long,  712. 
nene,  external,  681,  686. 
internal,  680. 
Plantaris  muscle,  670. 
Platvsma  myoides  muscle,  62,  58 
Pleura,  328. 
Plexus,  aortic,  481. 

brachial,  72,  249. 
cardiac,  superficial,  337. 

deep,  360. 
carotid,  20. 
cavernous,  20. 
cervical,  73. 

posterior,  396. 
choroides  cerebri.  216. 
cerebelli,  250. 
copliac,  490. 

coronar}-,  anterior,  337. 
posterior,  337. 
coronarj-  of  the  stomach,  490. 
diaphragmatic,  490. 
guhe,  366. 
hepatic,  490. 
haemorrhoidal,  668. 
hA-pogastric,  481. 
lumbar,  541. 
mesenteric,  inferior,  481. 
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FlexuB,  mesenteric  euDorior,  481. 
oDsophageanf  o55. 
ovarian,  568. 
patellar,  610. 
pclTic,  668. 
pharyngeal.  111. 
prostatic,  568. 
pteryj^oid  of  veins,  89. 
pulmonar>',  anterior,  3.5.5. 
posterior,  355. 
renal,  490. 

supra,  490. 
sacral,  566. 
solar,  489. 

spermatic  of  nerves,  481. 
of  veins,  537. 
splenic,  490. 
tympanic,  748. 
utennc,  568. 
vaginal,  568. 
vesical,  568. 
vertebral,  116,  171. 
Plica  semilunaris,  33. 

Pneumo-gastric  nerve,  (o)  188,  (d)  110, 188, 

354,  491. 
Pons  Tarini,  200. 
Varolu,  196. 

structure  of,  191. 
Popliteal  artery,  6*52. 
gland:8,  655. 
nerve,  external,  655. 
internal,  654. 
space,  651. 
vein,  654. 
Popliteus  muscle,  671,  699. 
Portal  veins,  487. 
Portio  dura,  (c)  145,  (d)  a5,  (o)  188. 

moUU,  M  188,  (d)  758. 
Poms  opticus,  732. 
Posterior  commissure,  217. 

elastic  layer  of  cornea,  72'5. 
ligament  of  knee,  699. 
medullary  vellum,  226. 
pyramid,  191,  194. 
triangle  of  the  neck,  53. 
vesicular  column.  414. 
Poupart's  ligament,  444,  613. 
Pouch,  laryngeal,  158. 

of  the  auricuk,  338,  342. 
Prepuce,  640. 

Princeps  cervicalis  arter\',  397. 
pollicis  arten','299. 

of  the  foot,  686. 
Processus  cochleariformis,  742. 
vermiformis,  2213,  227. 
Profunda  arterj',  inferior,  270. 

oftheneck,  (o)71,(d)397. 
of  the  thigh,  619,  634. 
superior,  (o)  270,  (d)  274. 
Promontory,  741. 
Pronator  quadratus  muscle,  288. 
radii  teres  muscle,  280. 
Prostate  gland,  569. 

connections,  553. 
structure,  570. 
Prostatic  part  of  the  urethra,  575. 

sinuses,  577. 
Psooi  magnus  muscle,  537)  636. 


Psoas  par\'us  muscle,  538. 
Pterygoid  arteries,  89. 

nerve,  external,  91. 

internal,  91,  147. 
plexus  of  veins,  89. 
Pterygoideus  externum  muscle,  84. 
internus  muscle,  84. 
Pter3-go-maxillary  ligament,  125. 

region,  81. 
])alatinc  artery,  144. 
Pubic  region  of  the  abdomen,  467. 

symphysis,  599. 
Pudendiil  inferior  nerve,  M  646,  (d)  426. 
Pudic  arteries,  external,  606,  609. 

arterj',  internal,  (d)  441,  (c)  422,  431. 

(0)564. 
ner\'e,  internal,  (o)  567,  (d)  422, 432, 

441. 
Pulmoniu-y  artery,  (d)  341,  348,  3:0. 
ner^'es,  3o5. 
veiu-H,  342,  3-53,  360. 
Puncta  lachrymalia,  31,  50. 
Pupil,  muscles  of,  729. 
Pylorus,  492. 
Pyloric  arteries,  486. 
PjTamid,  anterior,  191,  192. 
decussation  of,  194. 
of  the  cerebellum,  224. 
of  the  thjToid  body,  119. 
of  the  tjTupanum,  742. 
posterior,  191,  194. 
PjTamidal  fibres  of  the  medulla,  192. 

masses  of  kidney,  516. 
P}TamidalLs  abdominis  muscle,  450. 

nasi  muscle,  21. 
Pyramids  of  Malpighi,  517. 
P}Tifonnis  muscle,  594,  614. 

Quadratus  femoris  muscle,  (>48. 

lumborum  muscle,  539. 

Iladial  arter}-,  282,  (d)  298,  308. 
ner\'e,  278,  287. 
veins,  283. 

cutaneous,  277. 
Radialis  indicis  artery^  299. 
Radio-carpal  articulation,  316. 
Kadio-ulnar  articulations,  314,  317. 
Hanine  artery.  97. 

vein,  97. 
Baphe  of  the  corpus  callosum,  209. 
of  the  medulla,  194. 
of  the  perinreum,  417. 
Receptaculum  chyli,  '540. 
Becto-vesical  fiEiscia,  549. 
pouch,  550. 
BectuB  abdominis  mus<-le,  448. 

capitis  anticus  major,  169. 
minor,  169. 
posticus  major,  398. 
minor,  398. 
lateralis,  113. 
femoris,  625,  644. 
Rectus  oculi  extemus,  47. 
inferior,  47. 
internus,  47. 
superior,  42. 
Rectum,  connections  of,  in  the  female,  658. 
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Bectum,  conncotions  of,  in  the  male,  562. 

Btructure,  582. 
Becurrent  interosseous  artery,  307. 
radial,  283. 
tibial,  694. 
ulnar,  anterior,  286. 
posterior,  286. 
Becurrent  ner\'e  of  pneumo-gastrio  (o)  112, 

355,  (d)  161. 
nerve  of  the  tibial,  694. 
Benal  artery,  (d)  519,  (o)  533. 
plexus,  410. 
vein,  (o)  519,  (i)  537. 
Bestiform  body,  191,  194. 
Bete  testis,  526. 
Betina,  781. 

structure,  782. 
Betrahens  aurem^  2. 
Bhomboideus  major  muscle,  386. 

minor,  386. 
Bima  of  the  glottis,  158. 
Bing,  abdominal,  external,  443. 

internal,  4<51,  456. 
Bisoiius  Santorini  muscle,  26. 
Bods  of  retina,  733. 
Boot  of  the  lung,  329,  331. 
Boots  of  the  nerves,  408,  414. 
Botatores  dorsi,  401. 
Bound  ligament  of  the  hip  joint,  6G2. 
of  the  liver,  509. 
of  the  uterus,  452, 559, 590. 

Saccule  of  the  ear,  756. 
Sacculus  larjTigis,  158.  | 
vestibuli,  756. 
Sacral  arter}%  lateral,  562. 

middle,  533,  565. 
ganglia,  568. 
ner^'es,  anterior  branches,  566. 

posterior  branches,  401,  638, 

642. 
plexus,  566. 
Sacro-coccygeal  articulation,  595. 
iliac,  596. 
vertebral,  595. 
lumbalis  muscle,  391. 
sciatic  ligament,  large,  597,  650. 
small,  597,  650. 
Salpingo-pharjTigcus  muscle,  125. 
Salvatclla  vein,  277. 
Saphenous  vein,  external,  666,  689. 

internal,  608,  628,  666,  (o) 

opening,  612. 

nerve,  external,  668,  (d)  690. 

internal,  (o)  628,  (d)  610, 
628,  690. 
Sartorius  muscle,  621. 
Scala  tyropani,  754. 
vestiouli,  754. 
Scalenus  anticus  muscle,  67. 
medius,  67. 
posticus,  67. 
Scapular  artery,  posterior,  70,  263,  387. 
ligaments,  262. 
muscles,  255,  259. 
Scapulo-chivicular  articulation,  260. 
humeral,  309. 


Scarpa's  triangle,  616* 
Schndderian  membrane,  136. 
Sciatic  artery,  (o)  563,  (d)  645. 

nerVe,  ]&rge^  567,  646,  658. 

small,  567, 638,  646, 6$8. 
Sclerotic  coat  of  the  eye,  723. 
stmeture,  724. 
Scrotum,  440. 

Second  nerve,  (o)  185,  (c)  46,  (d)  732. 
Secondary  membrane  or  tne  tympanum,  741 

743 
Segments  of  the  cord,  412. 
Semicircular  canals,  750. 
Semilunar  cartilages,  703. 
ganglia,490. 
valves  <n  aorta,  344. 

•£  pulmonary  artery,  311 
Semi-bulbs  of  vagina,  587. 
Semi-membranosus  muscle,  658,  699. 
Seminal  ducts,  572. 
Seminiferal  tubes,  524. 
Semi-spinalis  colli  muscle,  399. 
dorsi  muscle,  399. 
Semi-tendinoBus  muscle,  656. 
Septum  auricularum,  345. 
cochleiD,  753. 
crurale,  463,  615. 
intermuscular,  of  the  arm.  274. 

of  the  thigh,  627. 
lucidum,  211. 
nasi^  135. 
pectmiforme,  580. 
scroti,  440. 
of  the  tongue,  150. 
ventriculorum,  348. 
Serratus  magnus  muscle,  250. 
posticus  inferior,  388. 
superior,  388. 
Seventh  nerve,  (o)  188,  (c)  144,  (d)  36. 
Sheath  of  the  fingers,  291. 
of  the  rectus,  449. 
of  the  toes,  677. 
Shoulder  joint,  309. 
Sigmoid  artery,  480. 

flcxiu^  of  the  colon,  470. 
valves,  341,  344. 
Sinus,  basilar.  15. 

of  the  bulb,  578. 
cavernous,  14. 
circular,  of  Bidley,  14. 
coronarv,  336. 
lateral,*13. 

longitudinal,  inferior,  13. 
superior,  10. 
occipital,  13. 
petrosal,  inferior,  15. 
superior,  15. 
pocidaris,  0^6. 
prostaticus,  577. 
straight  of  the  skull,  13. 
torcular,  13. 
transverse,  15. 
of  Valsalva,  344. 
Sixth  nerve,  (o)  188,  (c)  18,  (d)  47. 
Small  intestine,  469,  49o. 

omentum,  474. 
Socia  parotidis,  29. 
Soft  commissure,  217. 
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Soft  palate,  128. 

muscles  of,  129. 
Solar  plexus,  489. 
Sole  01  the  foot,  diflBection  of,  675. 
SoleuB  muscle,  669. 
Solitarj-  glands,  498,  604. 
Spermatic  artery,  (o)  534,  (d)  527- 
cord,  452. 
fascia,  458. 
plexus,  481. 
veins,  (o)  527,  (c)  537. 
Spbeno-palatine  artery,  143. 

ganglion,  141. 
nerves,  101. 
Sphincter  ani  extemus,  421. 
intemus,  421. 
of  the  pupil,  729. 
vaginie,  434. 
vesicae,  574. 
Spigelian  lobe,  509. 

Spinal  accessory  nerve,  (o)  189,  (d)  112. 
nucleus,  195. 
arteries,  180,  410. 
cord,  411. 

membranes  of,  404. 
structure,  413. 
nerves,  408. 

filaments  of  origin,  414. 
roots  of,  408. 
veins,  416. 
Spinalis  dorsi  muscle,  390. 
Spiral  tube  of  the  cochlea,  752. 
Splanchnic  nerve,  large,  367,  (d)  491. 

small,  367,  (d)  491. 
smallest,  367,  (d)  491. 
Spleen,  606. 

connections,  471. 
structure,  506. 
Splenic  artery,  485,  507. 
omentum,  474. 
plexus  of  nerves,  490. 
vein,  488. 
Splcnius  capitis  muscle,  389. 

coUi,  389. 
Spong}'  bones,  135. 

part  of  the  urethra,  578. 
Stapedius  muscle,  746. 
Stapes  bone,  745. 
Stellate  ligament,  370. 
Stenson's  duct,  29. 
Stemo-clavicular  articulation,  176. 
cleido-mastoid  muscle,  62. 
hyoid  muscle,  64. 
th}Toid,  64. 
Stomach,  form  and  divisions,  491. 
connections  of,  467. 
structure  of,  492, 
Straight  sinus,  13. 
Striate  body,  213,  222. 
Stylo-hyoid  ligament,  103- 
muscle,  76. 
nerve,  37. 
glossus  muscle,  96,  151. 
mastoid  artery,  89. 
maxillary  ligament,  86. 
phar^'ngeus  muscle,  102. 
Subanconeus  muscle,  275. 
Subarachnoid  space,  406. 


Subarachnoid  space,  of  the  cord,  406. 
Subcla\-ian  artery',  left,  116,  (o)  352. 

right,  68. 
vein,  71. 
Subclavius  muscle,  246. 
Subcrureus,  627. 

Subcutaneous  malar  nen*e,  50,  101. 
Sublingual  artery,  97. 
gland,  99. 
Submaxillary  ganglion,  97. 
gland,  93. 
region,  93. 
Submental  arterj',  79. 
Suboccipital  nerve,  anterior  branch,  113. 

posterior  branch,  397. 
Subpeduncular  lobe,  225. 
Subperitoneal  fat,  4ol,  615. 
Subpubic  ligament,  699. 
Subscapular  arter}',  248. 
ner^'es,  249. 
Subscapularis  muscle,  25«5. 
Substantia  gelatinosa,  413. 

perforata  antica,  201. 
Sulciofbnun,  202,  224. 
Sulcus,  longitudinal,  of  the  liver,  609- 
spiralis,  754. 
transn-erse,  509. 
Superficial  fascia  of  the  abdomen,  438. 

of  the  perinseum,  424. 
of  the  thigh,  606,  607. 
Superficialis  cervicalis  artery,  387. 

vol®  artery,  28i3. 
Supinator  radii  brexis,  307. 
lougus^  301. 
Supra-orbital  artcr>',  o,  46. 
nerve,  6,  40. 
renal  capsule,  521. 

J  plexus,  490. 
ar  arter>',  70,  263,  387. 
nerve,  73,  263,  387. 
spinal  artery,  263. 
spinatus  muscle,  262. 
trochlear  nerve,  7,  41. 
Suspensory  ligament  of  the  lens,  736. 

of  the  liver,  476. 
of  the  penis,  440. 
Sympathetic  nerve  in  the  abdomen,  480, 490. 

in  the  head,  20. 
in  the  loins,  643. 
in  the  neck^  113. 
in  the  pelvis,  667. 
in  the  thorax,  367* 
SjTnphysis  pubis,  699. 
S}'novial  gland  of  Havers,  663. 

Tronia  hippocampi,  214. 

semicircutaiis,  213. 
Tarsal  artery,  695. 

articulation,  713. 
cartilages,  32. 
Tarso-metatarsal  articulations,  715. 
Taste  buds,  149. 
Teeth,  133. 
Tegmentum,  200. 
Temporal  aponeurosis,  4. 
artcrj',  80. 

deep,  89. 
middle,  80. 


npetflefil,  8,  38. 

ciMl  nsTTe,  ST. 
DiaUr  nerve,  SO, 

maxUlai?  mHiralation,  8fi. 
■phFDoidal  loba,  308. 
TeilAAc£illii,eGe. 

palpebnu-ani,  32. 
Tendon  of  tricepa  eiteneor,  820. 
Tnmr  palaU  mueele,  129. 
t>ni,49. 
tympuii,  746. 
vifUun  femotu,  62S. 
iWtarium  e«if belli,  li. 
letM  nujot  muMie,  259. 


mdi,  dinection  or,  hark,  660, 656. 

front.  604. 
•Baii  nerre,  (o)  1S7,  (d)  43, 47,  CO  IS- 

rentriclc.  216. 
Thoracic  duct,  117.  365,  640. 

ganftlw,  3C.5. 
Thoracic -arrominl  ertcir,  247. 
alar,  248. 
humiml.  UK. 


long,  S 

BlljHTi. 


,247. 


ThwM,  t 

neUfl  of,  251,  ass. 
y.  329. 
Tl^nv-aryta'Qoid  mticulsfion,  167. 
liEomentfi,  ICil. 
Bryticnoidem  muscle,  IS". 
epitrlottidenn  ligBment,  167. 
hvoid  mrmbranc,  165. 
mu>clc,  65. 
Thyroid  artcty,  inferior,  70,  120. 
KuperioT,  78,  120. 
nxieofartcrj',  70. 
body,  119. 
cartilage.  16:1. 
plciui  of  reins,  120. 
voin,  inferior,' 71, 120. 
middle,  76. 


posterior.  674. 
B,  intcricir,  69fi. 
pOBtcrior,  674. 
acuBmuBc'-  "" 
,.jtipu«,  672,  ~,. 
T^Uo-tanal  articulstion,  7 
Tongnc,  148. 

imucl™  of.  1j50. 
ncrrn  of,  153. 
_  vcawh  of,  97. 

Tmwa,  131. 


ToraiiMZ  Hntmliili,  13- 
TnduM,  oonneduMU  of,  120,  367. 

»t™ctnrerf;i87. 
l^uhelo-mutidd  moad^ttl. 
Trachu  intemwdto-IiMrEli^  41t. 
Ttagiu,H. 

mwclc,  3U". 
Trnurme  eolrav,  170. 

fiiHue  of  the  cerebrum,  .314. 

of  tlw  linr,  fiOO. 
liguncnt  of  the  ■M4abulniii,fl 
of  the  atlu,  175. 
ofthefineen,291. 
of  the  knee,  703. 
.  flf  0ienietaearpu%S 
.' «f  Uie  metatarnu,  6 
of  the  toei,  677- 
periamll  ertei;,  435. 

cerroah*  ertery,  (o)  70,  i 

colli  moecle,  381. 
fada  uterr,  (o)  80,  (d)  38, 
fucia,  451,  463. 
Tiuurenoi  aurioulic  muiele,  8S. 
linSDE,  162. 
iiedin,  683- 
jwrinaa,  427,  434. 

deep,  429,  434. 
Trapezim  muicle,  382. 
Trapezoid  lifninient,  260. 
Triangle  of  the  iieik,  anterior,  60. 

IMansuIar  cBrliloge  oflhe  iioec,  13.5. 

fibro-rartiliigo  of  wriet,  317. 
lii^uiml  of  train,  444. 

«ftheuret)ini,  428. 
spare  of  (he  tbigh,  616. 
(urface  of  the  t^der,  575. 
Triangularia  Btemi  miucle,  252. 
Tricepa  extenaor  cnuu,  625. 
cubiti,  273. 
Tricuspid  nlvc,  340. 
Trigeminal  nerre,  W  187,  (c)  17. 
Triganum  vcsira-,  675. 
Trochlea,  42- 
TnicMcar  nerrc,  infts,  44. 

Bupn.  7,  41. 
Tube  of  the  coehlea.  752. 
Tuber  cinerenin,  208. 
Tubercle  of  Boluido,  196. 
Tubolei  of  tlte  itoniaeh,  404. 

of  urnnll  intertine,  49S. 
of  Urge  intertine,  504. 
Tubn]i  leminiferi,  634. 

uriniferi,  517. 

TuniM  albnginea  testii.  524. 

Ku!r»chiana^728. 

vaginalis,  523. 

oeuti,  722. 
VMCuloa  lertia,  524. 
Turbinste  boset,  135. 
TireUOi  inteiTOstal  nerre,  4M,  643,  638. 


kr- 


INDEX. 


785 


Tympanum,  lining  membrane,  746. 
nerves  of,  747. 


Ulnar  arten,  284,^1. 

nen-e,  (o)  249,  (c)  271,  (d)  286,  293.     i 

veins,  285.  ' 

cutuneoQS  anterior,  277.  , 

posterior,  277. 

Umbilical  hernia,  461.  j 

i*egion  of  the  abdomen,  467.  I 

vein,  510.  ! 

Umbilicus,  436. 

Ureter,  520,  558,  575. 

Urethra,  female,  593. 

coimectiong,  560. 
oiifice  of,  585. 
structure,  593. 
male,  interior,  575. 

connections,  554,  575. 
structure,  578. 
Uterine  arteries,  564,  590. 

plexus  of  nei-ves,  568. 
veins  und  sinuses,  566. 
Uterus,  588. 

interior  of,  589. 
ligaments  of,  557. 
connections  of,  558. 
8tru(rture  of,  589. 
Utricle  of  the  ear,  756. 
Uvea  iridis,  729. 
Uvula  cerebelli,  224. 
pabti,  128. 
vesica",  574. 


Vagina,  connections,  669,  586. 

structure  and  fonn,  586. 
Vaginal  arteries,  564,  587. 
plexus,  568. 
veins,  565. 
Vagus  ner\'e,  110,  188,  354,  491. 

nucleus,  196. 
Vallecula,  223. 
Valve,  Eustachian,  339. 
of  ca)cum,  503. 
mitral,  343. 
semilunar,  341,  344. 
of  Thebesius,  339. 
tricuspid,  340. 
of  Vieussens,  226. 
ValvuliD  conniventes,  496. 
Vas  deferens,  452,  526,  572. 

aberrans,  527. 
Vasa  aberrantia,  270. 
brevia,  485. 
efferentia  testis,  526. 
rete  testis,  526. 
vorticosa,  728 
Vascular  coat  of  eye,  726. 
Vastus  extemus  mu8<le,  626. 
intemuB  muscle,  626. 
Vein,  alveolar,  144. 
angular,  6. 

ascending  cer\'iral,  71. 
lumbar,  544. 
pharjugeal,  107. 
auditor)-,  758. 
auricular,  posterior,  6. 
axiUar}',  248. 


Vein,  azygos,  krge,  363,  540. 
smalL  }64,  540. 
supmor,  left,  364. 
basilic,  265. 
brachial,  270. 
brachio-cephalie,  left,  352. 

right,  352. 
bronchial,  left,  361,  362. 

right,  361,  362. 
cardiac,  anterior,  337.  , 

gi-eat,  336. 
small,  337. 
cava,  inferior,  353,  482,  536. 

superior,  352. 
cephalic,  265. 
cerebellai*,  184. 
<:erebral,  183. 
choroid,  216. 
ciliary,  anterior,  731. 
posterior,  731. 
circumflex  iliac,  455,  535. 
<.oronary  of  the  heart,  336. 

of  the  stomach,  488. 
of  the  cori)us  caverncwum,  581. 

striatum,  216. 
<leep  cenical,  70,  398. 
diajihi-agmatic,  inferior,  537. 
dorsal,  of  the  i>eni8,  565. 
dorsi-spinal,  398. 
emissarv,  6. 
emulgent,  519,  536. 
epigastric,  deep,  454.  536. 

sui)eriici^,  439,  608. 
facial,  28,  79. 
femonil,  619,  624. 
frontal,  6. 
of  Galen,  216. 
gastro-epiplolc,  left,  488. 
ha>morrhoidal,  565,  583. 
hepatic,  513.  537. 
iliac,  conmion.  536. 
external,  536. 
internal,  565, 
infraorbital,  28,  102. 
innominate,  352. 
intercostal,  363. 

posterior  branch.  398,416. 
superior,  left,  3o3. 
right,  368. 
intras])inal,  416. 
interlobular,  513. 
intralobular,  513. 
jugular,  anterior,  62. 

external,  29.  §&. 
internal,  left,  118. 

right,  75,  106. 
laryngeal,  162. 
lingual,  97. 

longitudinal,  of  the  spine,  anterior, 

416. 
lumbar,  398,  544. 
mammar}',  internal,  253,  353. 
median,  of  tlie  arm,  264,  277. 
basiUc,  264. 
cephalic,  264. 
maxillary,  internal,  89,  353. 

anterior,  internal,  28,  144. 
mesenteric,  inferior,  480. 
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I,  mcMntenr.  nrpmor,  4i8. 
ocisipital,  6.  HO,  tS& 
aphtbalmir.  4S. 
orariiin,  537. 
palpebral.  iiifeTior,  38. 
paocreBiic,  4H8. 
perinii«l,  BUpiTficial,  425. 
pbaij^gml.  107. 
pbrniii',  iiirerior,  636. 
poplitPHl,  6oi. 
pmUl,  4S8,  512. 
postcnor,  M>mnl.  plcxui  of,  416. 
pnTundii  of  the  tJiith,  635. 


intenml.  (0)582,  (c)  432. 
pnlmoiiBr) ,  34->,  iiS. 
radial  rutiincDUS,  277- 


ncral,  Uteml.  56.5. 
middli-,  665. 
■apbmoun,  f.itcrDal,  666,  (a)  61 
intpmal,  608,  \o)  61 


■abolavjiiii,  7 
■ublobulnr.  5 
■upra-orbiliil, 


Temc  caTK  hcpaticte,  513. 
Tcnoui  arch  of  iha  foot.  689- 

of  the  hand,  877. 
Tentricin  of  the  brain,  SO. 
flflh,  212. 
fourth,  227. 
lateral,  210. 
third,  216. 
ofthehrart,  335. 

Ieft.»3. 
right,  340. 
atracture  of,  314- 
<,{  xbt  lariDX,  1S9. 
Vcnnifonu  apperulii,  470,  502. 
pnicMea,  333.  227. 
Venebral  artCTj-.  <o)  70,  (r)  171,  (d)  180. 
iilexiu,  116.  171. 
vein,  70,  (0)  171. 
Vn-u  moDtanum.  576. 
Yeasria  of  tlie  btain,  ISO. 

of  Ihe  dura  ranlpr,  IS,  407. 
\eticn  urinima,  573. 
Verical  arterj.  interior,  563. 
auiierior,  563. 
plMu8ofnerv«.668. 


Vestibule  of  tlie  to 


tibial  antciior,  [ 


ofthevertel.r.u>,4I6. 
Telum  intcrjHMituiii,  215. 

pcDiiuluui  iKitati.  12s. 
Xana  cm-a,  inferior,  482,  536. 
aunerior,  3.i2, 
poitir,  488,  (d)  512. 


Villi,  inte!>1inul.  1^7. 


,  732,  734. 
iscle.  26. 


a.       « 


